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I nvention [0001] The present invention relates to
~antigen binding nolecules (ABMs). In particular
enbogmﬂa' TEIED AN edN (BINDENG MOLHEUEES &VITH
r econmbi nani 1 TREROE N :gﬁ}j K nts,
i ncl udi ngnélﬁ'i nerijg,o@gydiLnnge grq%%n%?l\?g%?anti bodi es
or fragments, having altered ability to nediate cell
signaling activity by a target antigen, and/or
altered ability to nediate cross-1inking of one or
nore target_ antigens. In addition, the present
i nventi on rEIPéEKE?R@[HNE ©c ThH: ANMENGT encodi ng
such ABMs, and vectors and host cells conprising such
nucl eic acid, nolecules. The invention further

rebiateshd Qvimigods for producing the ABMs of the
i nvention, and to nethods of using these ABMs in
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structure conprising four polypeptide chains:
i aggen, gatl/oh elioned (abijlity e nrediapa crosstlinking of owe or demt itargét

I ight ( ins,. Each heavy.and,light chain.conprises
et SR oy TR i el melaR eid eI
C06diAg budheABIR, 41dHcffds Ghd host esliResiiptBing)sucH Rgcl&tlacid:
regl on has 3 domains (CHl, CH2, and whil e the
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(B Bivchi, ahd ingipAluk vt HES OOV RIS CF dieare. gy
Aadflitmne ther ieeseay investiomrddtes fooABMY withaneldfied glycosylation
FRl : CDR1- FR2- CDR2- FR3- CDR3- FR4.. The CDRs are the npst
J&Pf}%{nawgﬁfhwepﬁ%ww% inelpdige aRtbodig Witheingreaserdc
tRGpBHYigRR: SREGEchsletrethor BRGNT | body. Together, a
paired VH and VL formthe antigen binding site, and
bi val ent anti bodi es have two such antigen binding
sBackgtoupd Ashoul d be noted that this basic antibody
structure can be WO 2007/031875 PCT/| B2006/ 003294 2
[0002]pdi f i Avetiiodiegaralsou salivay smfrangglobilynsgenere at i begic  structure

B X T T e
biwiod dr@icaldédhit Vi) dhains. Each heavy and light chain comprises a variable
region (VH and VL, respectively) and a constant region (CH and CL,
respectively). The CH region has 3 domains (CH1, CH2, and CH3), while the
smaller CL region has only one domain (simply refered to as CL). Each VH and

VL region comprises 3 complementarity determining regions (CDRs) flanked by
4 framework regions in the following order: FR1-CDR1-FR2-CDR2-FR3-
CDR3-FR4. The CDRs are the most variable part of the of the V region, and
determine the antigen specificity of the antibody. Together, a paired VH and VL
form the antigen binding site, and bivalent antibodies have two such antigen

binding sites. It should be noted that this basic antibody structure can be



[ 00031 The interface between the VH and CHL donai ns

conpri ses conserved amno acids. This area of contact
woam7ms1siescri bed as a "nol ecul ar bal | -and- soekeuB2006/003294

joint." This joint det erm nes the "el bow notion" and

also the so called "elbow angle" of the VH and VL
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p(zolou)‘ Rt 1430134t hways (see, : LudWI g et al .

cogene (2003) 22: 9097- 9106)

[0004] In addition to mediating effector functions such as antibody dependent
cell-mediated cytotoxicity (ADCC) and complement dependent cytotoxicity
(CDC), monoclonal antibodies can modulate cellular functions by inducing or
inhibiting cell signaling pathways. For example, monoclonal antibodies have
been shown to mediate antigen cross-linking, activate death receptors (e.g., by

facilitating oligomerization of receptors or mimicking ligand binding), and



[ 0005] Apoptosis, or programred cell death, can be

triggered by several different nechanisns. For
woxaTm3es7st he activation of signaling pat hwaysPpCinBogé003294

cell nmenbrane-bound "deat h3receptors,’'.' e.g.,

menbers of the tunor necrosis factor receptor (TNFR)

s Ueckiizgof ligand-arediataitelltsignahingiot detirgrodthabifigrentsiton, and/or

Li kewise, dinmerization o ross- i nking of rfac
aripertion mGlt R es o Lt e Drcagiapals B¢ Sar-
e.@.o6).Ludwi g et al., Oncogene (2003) 22: 9097-9106).
[0006] There remains a need for enhanced therapeutic
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anghoptosidl (se4, ed.,dhidwiig ¥t 419 Ol €2003933- 90akd10g).0of one
or nore_target .antigens, the present inventors .

[000@)ev el opBRfrS frprinBRiIced Josyephanged therapgutitoapprapches targeting
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R e B B
c hofrappptosib,rfagtie mtestnidné pEdifeasd heprahites acjuding, buhastdimited
nodi fied ABMs is further enhanced by engineering the
gl 9B d%St i on  profile of the antibody Fc region.
[ 0008] Accordingly, in one aspect, the invention is
directed to_a _npdifi ant.igen inding nol ecul e ,
conpr 1 51 ng BRIERSUMELARY U gribday BEIGSb) o
region conprising at |east one am no acid residue
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antigen binding nol ecule is conplexed with said target
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c oipdingi mgleculh eamprisingi o heavyt cight arhiaght ohaimi wdrfable region
regi on. co ising at | east. one,am no acid residue
R e amine st g T TR A e o Sgrark
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to the heavy chain or Tight

chain or light chain variable region of a parent antigen binding molecule, wherein

said substitution results in altered cell signaling activity of a target antigen when
said modified antigen binding molecule is complexed with said target antigen. In
a particular embodiment, the altered cell signaling activity is apoptosis. In one

embodiment, the modified antigen binding molecule has an increased ability to

[



chain variable region of a parent antigen binding

nmol ecul e, wherein said nodified antigen binding
woub@msisgshas altered ability to nmedi ate crossPCiTnki006003294

of one or nore target antigens as a result of said

substitution. [0010] In one enbodi nent, the nodified

apidueSipobiodftl Boantelee GHbaliMENt] themdaERE Bhtigeh Bit@itg Mslecule
conprises a substitution in FRI of the heavy chain

vhas @@ﬂ@cheéllbwtomducaﬁmm@ﬁs enbodi ment, the

ubsti tu n : n i
oouof 2t L SAEL U5 A ART o RS R
| @dvsdcutt cARipHRingQl h:éﬁvy 106 81 1idhin clerie varidbbehiegiontconiphieing at
substitution conprises areplacenment of the entire

ofeastipac painaacihrepidueabsaltien inggleas ong fagegriggion of said
R T
Fihaig omubleszegomf apirant aatiged birelingpncleculs, wWhetean said modified
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[0010BEQ | DIlit\I@le764anEE@3ﬂche m@dﬁ'&d a@@@mb@m melecdeof fhepresent

NO 77,. SE D NO 7 8 9 SE S
| BT Rer po T Ry phain fah Qg pign T
NGhdifler entf¥diRint| the QIHRLIRNBR SbriBHNes a Edp@acﬁiﬁdhﬂ‘ seRgteABn the

conprises a substitution in FRi _ of the heayy chain

v grougisioasistéeg ofrat dasich abloapd; eiea) lepst ‘éﬁm&@eﬁ?ﬁjﬁ’t of an

m no
oouif™ 50 J6AGq SRS, B gHR0n fRRRRL o PREm AT Bfe
efRIdifrtaeheavl bBais Uhﬁzthlet negioanIn enfuﬁﬂhr emiboﬁhﬂeﬂt,dhv sntrbBRA
vari abl e_regi on co s a r t o he am n
aé$ @pb@%ﬂi Rpeegml lv%s goTaHart emge &1‘3&{? 5@3‘1}@({@{
eﬁpﬁmﬁH Q&H's&%ﬁeh@é"at Kb EBosftfont B ME&1kted from
chaln v a ['e region rises a replacenent of the

arthegroap ndnstﬁmgdxﬁ SEQ: B](H@a@ SEESID Nexo4B SEQ B He: éﬁ; e

N AL

IERD:71 kG ubNO 79t SBQ I NERI3,BSEQ D Ne;amg SEQ D
chal n variabl e region cg&grlses a reél acenen

a@d5ackQ IDé&@cT@eSEQ IRANA7 VR Q3B AN QI BeTEQ i NO 79 SEQ
P 2006 . t ozl eclf
oSO SER I o; RoPSELIAROS 0, S8 E:10A aiE/dyd SEQID
Ch@DﬂOﬂarlable region conprises a replacenent of the
amno acid re ue at Kab ition.9 wt .am
oo1d]e) o r dbioneembetimerpdiaronieh B uRPisRG bR h B
ao(%*i{gfﬁeiar\{@ eRhih RBriatll ¥é§1(§hewh§ﬁ‘ ChbRBris@NGeplasdrh&ht BEan amino

one particular enbodi nent, .the substitution
i mckREsidie thenelve anvore ofiKibet posifipaid, o, tediloh2,08pri ses a

[001§]epl ac efglentancl)gulgrhe%lba rElmen’ca‘t‘flle dsu‘tﬁs%%utldo%em%tRl afbtﬁé heavy chain
variable region comprises a replacement of the amino acid residue at Kabat
position 8. In a more specific embodiment, the substitution in FR1 of the heavy
chain variable region comprises a replacement of the amino acid residue at Kabat
position 8 with an amino acid residue selected from the group consisting of
arginine, and glycine.

[0014] In another particular embodiment, the substitution in FR1 of the heavy

chain variable region comprises a replacement of the amino acid residue at Kabat

L.



position 10. In a nore specific enbodi nent, the

substitution conprises a replacenent of the am no
weaeid/sessdue at Kabat position 10 with an am ROTAB2006/003294

resi due selected fromthe gsoup consisting of

glutamate, threonine, glycine, alanine, and valine.

[ pesltbin 9. Mmameerh epecplas ernladimenteihp selyshitstion i FR1 of the heavy

substitutjon.in ERL.of the heavy [: '
el PhioRe bt @ e ke e ol AR AR ot Kb
r 884iGH1£9 afittKab atnincPRGd trésiduelsklectsd g ahé grouprdonsistinof
the substitution conprises a replacenent of the am no
aglanine uplinfe shrcinkatsainesedikistigie11 with any anino acid
ut | euci ne. . eci .G i :

ou1sE ! 35 Gk as BB ARG TR bk
aQirthble Bdgibrecanpric@batreplasérhény of e wintrto acid oesdieaat Kabat
amino acid._ In another,_ specific eﬂ;%o%'h)rrent., the .
snptien 4P ol &dangei wedlly shodiRdiie SHIEOR SPRBUISES; Y
r . @), - . . .
g P BB e oM A iR e dinino acid
| essidueeselected| feamithe grapr cansistiag df ghemyatel Bimgoméne, igtycine,
partjcul ar _.enbodi ment, the substitution conprises a

. ré eH9{aliB¢- t he amino acid residue at Kabat

[0016POSi T @ adokheM dahticiidr @HfboBBnent, 4R AlbstifuidA @t BRI of the heavy
particul ar enbodi ment, the substitution in FR _of the
hehaiy vani4ids tegicacompriscsragplasensshpfthe aging apidppsiduspbiabat

of t.he o _ackd resj. t .

opetio ol st erb iR By st RlonRoRpuse i foghlnde
r g AsiasRad resiductdd € aBatipositias il H withingl amimt ackbbatieucine. In.
position 12 with .an am no acid residue selected fr ?11
t sBOYeotRsCIEis rarbodimentothe sylstifuion comngises ¢ & %°ﬁ’él,en‘a?1"g‘ e
| . . . . . i
 ARAEE R D0 kB PR Rk sbamyBy b, et
r agédific anbpiimsststha sutespheioe vemprieds atrépdacemenbofdlé anino acid

BT Rabat e o AL T s B it s e pPBES bishe
ofc o1 QiR B NRAIRC et cih8SbdIbRIR] sekiabahd piRsiylal el In Apartioutar

valine and at ~Kabat position 12 with a lysine; a
r epitadinentthofubstiationteroptissh araplasearget of thaaayge acid residue

posi,tion 11 wi.th .a |gucipe and at Kabat position 12
V\/iaglil#ahg[\%)ls}l%lﬁ%;ﬁ I?‘e%ﬁg%lgﬁent of the am no acid
[0017]€Si dudnahotkabgirtiQ0s dntsdivhdntydht Bulsstinetldnrie FRidofehe heavy

Kabat position WO 2007/ 031875 PCT/.] B2006/ 00329
wi hRIngfaTipkle FegiR GoEIPTiSES HrcplapPaey REhe 2B 34 faﬂﬁ%’g 5%43?&

kg%gﬁféﬁ 13t P{%ﬁ@&igc%ﬁfbioﬁfn%ﬁt,%ﬂe fobihtuBor &Jnﬁﬁ%e@@f@ﬁ%ement

positi th a valine. [0019] I'n another
pacft the uhfino ecidadsident; Kebg msbmni tiwithran amiER1acd residue
heayy .chain variabl e. r.egion conpt.ises a rep|lacenent -
orseiahieddrimBesiry susibigoLpsiRapame i S 5EIRR .
[oo1§jPeci f it aﬁameid?&ﬁemar B0 dmbS iHeWubaMuERNRITRIESS tBe heavy
repl acenent of the amino acid residue at Kabat

pochiain variabB weigion compxisene replpetnrens pfithe amiap aciderpsidpenmt
£ R R R GRAT R 129 Y spectb BfbohRh I Sub e M AT APrises
"areplacement of the amino acid residue at Kabat position 11 with a valine and at
Kabat position 12 with a lysine; a replacement of the amino acid residue at Kabat
position 11 with a leucine and at Kabat position 12 with a valine; a replacement

of the amino acid residue at Kabat position 11 with a valine and at Kabat position



[0020] In another aspect of the present invention, the
substitution in the ABM conprises replacenent of at
woeastozmte anm no acid residue in FR4 of the heagy/1B2006/003294
chain variable region. In aéparticul ar enbodi nent, the
substitution in FR4 of the heavy chain, yari-abl
12 gvithn e denpeuicss Oh areplpesrsnt of T a%lﬁloa?ﬁlﬁ\ﬁ oSy ed§ Kabat
resj.du 3 f t1oP9fH L boms. 110 or 112
pogady Tt i A indBASLAERRAL AR,

n a par I ment, e substitution

[0019] CONPT i$ gfotRerRpicate RRbddient,the sebstimbion i HRi of itlthieasgy

Kabat position 110 with an am no cid.selﬁptq? fggwki
chein ypigthle eISiCOmPHELsGreplat eI e PEHIBRAPITE{HT LB He
%E)sigg{l !li?elt‘u 4 DeHIPERDSBREHT, e sumﬂinrﬁ%ﬁﬁpriswiﬁepl_acement
usbstitution conprises a replacenment of the am no,
afithe aedicdadd rediducaitakatpd giosition 181@ithianangino acid residue

i sol euci ne 0022] Ln. anat her enmbodi nent .. th
seissien £ p EEBRGPPUREEE PBFeaTae: EDprpint Mg guipmate
[002012¢1 d 11 3}19&1% z%%nedf%?ﬂ{e ROSeht {19Bntich? thY substiiti@inthe ABM
sel ecte romthe group consisting of valine,
| cotnprrises, replaodnaent iofi ef least onp amdng pad resilug dRE of fReheavy
enbodi t, the susbstifut] . [ =P t
SPapan e ol 10 Spagte b e AR R eSSk G YR ACH R
A atp & aRteiriaBle rbAOR 8Jmprised b ecplap@ett ofth emjcemghtesidue at
invention is further directed to a nodified antigen
bmedir mpreof Kalbat eosbens 11919%d 14 cHL domai n conprising at
| east ' ' ' ' ; 1&cemRat &d
e s R s e
tthe apihsidid tesidnn ar Eshat pssition 419 witbdnestito adidaelpetedyirom.

activity of a rget .anti gen.when the nodjfj e
e R bernag T b B PR e o B HE o il
atb ent B8 sﬁtﬁti@rﬂéﬁﬂﬁ%’ise@ﬁ?%em&xﬁ%ff fhe et acid residue
invention is further directed to a nodified antigen
batittibagpasiticacilOevidoarpisplsieige.a CHL domai n conpri sing at
east one _.amn cid resj ' ' [eTurekcy

[00221 ot heﬁ’dxlfﬂ’&f)ﬁﬁg?@%]’ren%{h&fl}l g‘éh{ﬁu %g‘fqogﬁﬁ;eﬂét% %&pﬁ‘\%ﬁ%r ei nlfﬂ%j
t feiRnidendh adtag: paditaul 12 WAk aabingroedtidisldcitddyfror the
medi ate cross-|jnking of aone or re tarqget antigen
agroup ceriftingof veline, KuBe) Eelevdie, oNBTI 3 paafe specific
PCT{ | i ' ino acid residue
crbbaTTASRE et oty P p R Ao

r e e peditiorof 1 2awitlamm isoleacind r esi due atone or nore of

ositions 148,149 or 150.. In a.mre specifi .
[0023£ nbodi HeARe agnged §%B%e??r8t%ﬁ’?%8’6 r’t%n?'f‘rgjgg HoH8D Is&%ua:1 Shaified

0 8 biddthS ASE: EQapikie RTIIL toRakA@nwrishgeat least one
Igﬁ% ne} Lnganotﬁler %ﬁ%odinent, the substitution

campnd sad residuepiubsignion aptompaed i heeClydogsimrh @ nagent

her.. di nent, th Ray - .
- eplagusnr g e T H R h e B AR RE A ity ofa
derBétiAnti E RO themadigich eiitiga pamiing mébleciilais eoiplered with the

directed to a nodified antigen binding
target antigen.

[0024] In another aspect, the present invention is further directed to a modified

antigen binding molecule comprising a CH1 domain comprising at least one
amino acid residue substitution as compared to the CH1 domain of a parent
polypeptide, wherein the antigen binding molecule has altered ability to mediate

cross-linking of one or more target antigens as a result of the substitution.



nol ecul e conprising at | east one amno acid
substitution, wherein said substitution conprises a
woepl7acestent of an ami no acid residue in the | pginiB2006/003294
chain in the region of the7interface between the
vari abl e and.cqnst ant ..regi ons, erein, the )
[00255 pst illﬁhf‘iwl?‘g%rufﬂfq odipnexy, b eyosHpfion ig fahli gpmprises a
Bfehla¥drhdnt OF arfarhiRb 96k r&eIEThUr A0 8 6
sa?call nodi f1ed anti _gerr1 Etll S%an%%%écufpggﬁ%ﬁggﬂﬁ‘g} exegso'
wilit ihmoze gpecifiaegbbdiarnt, gesub§titd@d] cdnprisaoi reptacarpeof the

AP G Terhe BaTEOR S G e dBero e e fhe
sBstithtion cOmpriv el Rbhcsdbfl of B Ratijet Gt Qﬂmﬁﬁpp 51}1 taﬁéthé’r

repl acement of an amno acid residue in the
chebadiment, thesubsigition esinprises & mplackment dfeinig@rCi hdomain

. ovarda onstant regions, wherein said nodified

’ aﬁ%‘ﬁ%#ﬁ%% ﬁogn%1 ecule has altered ability to

[0026]medi atka aabMesaspdt/tké iy eMiorO Girdteda8nd @i 8EAntRRE bBERS
as a result of said substitution. [0028] In a

paplerelal epmuiptedichepast aiseawings eridusubshitution,t wéeteinylseid
CAﬁ@Ftﬂuﬁ@I{ éc?h% es{,Jl %1] e%'la%gmglflt o) gﬁ g@?&é SRR aR€ §1 tng ﬁg]i{[a%l%itn

replacenent "o m no acl one or nor

piashd iegioa of the idi2rfa@hetwiéen thdvarBBle s coslant 8eionkO@herein
1@5, 106,. and 108. In _a _partjcul ar. enbodi nent, the,

B Sspiitio Fespits iniabicred gefl Sigaling agiayide &rcs ghttsien Smdinge
ABM6QE RS 88d 3nd @Rl BEEEENbindfn o Mo 18 OR cgﬁfpgeéiég?étg%gigr‘

at one or nore of Kabat ™ positions 40, 8
l@get 10@2B] | n anot her particul ar enbodi nent, the

substitution in t light chain of the ..ABM conpri ses
(00271, epl %@éﬂ@ﬁ? aSB?Ct’g[ﬁe PeHe e?%iﬁo&dgo‘aﬁe%nﬂ’glggg{’@%
aholéailat confird andeAd, or80amitd, adilSsutRfitulil, WhbRiR said.
non- pol.ar am no aci d. [oos(gj In anot her particul ar
an

B EHI eneomATEs 3 iApdacrngRt o in jamindaeid Tegidue arhe Heltfchaine

. | : . i.d.residue
A RS ERh oPBR el AR AR TR IR, Ol AT DR L itiB oM e
REK mBATRG/ Dfiged Hinddhg MOREYe Has altetciabilfiand ntadias cross-

[é%?di nt, the substitution in the |ight chain of the
AN e o8 S1cke PR aBasrEn Es pesal oarait subsitionesi due

[oo28jat Kab@ta PAGEIACHNRRimYhit ﬁleasuﬁgt%ﬁd?lein tho ﬂglﬁ chhath Varia%) e

anot her particul ar enbodi nment, e substi lon In
| iegiian of Hgi ABM conpeisey\Bivplroapentod gn amirepdcatgman br mbrest

1,n0 _acl.d resi apat il i th
RO pARhRIE: 1 20Re B, 4 SR mab RS, 20 1 M. 108, I
epuptililaremibodiient SHb sibistititivR i ihd HoRecHaidPiriabRakfoplbr ke
ABM conprises a_replacenent of an am no acid reéesidue
A BNagpampsss foplpsermes of ap emingracis rasiflneat ope ommprejof Kabat

%&?ﬁgﬁg’ﬁd 'g?,uﬂto%réo ﬁ;%pdi ment, the substitution in the

[0029] In another particular embodiment, the substitution in the light chain of the
ABM comprises a replacement of an amino acid residue at one or more of Kabat
positions 40, 80, 83, 105, or 106 with a non-polar amino acid.

[0030] In another particular embodiment, the substitution in the light chain of the
ABM comprises a replacement of an amino acid residue at Kabat position 40

with an alanine.



ABM conprises a replacenent of an am no acid residue
at Kabat position 106 wth an alanine. In a nore
woaodwvsu7ar enbodi nent, the substitution in thecrigiwwe 003294
chain of the ABM conprises & replacenent of an am no
id residue at Kahat position 106, wherein the

1003, & iismherep o am B racn hesbaitntion nehalisht e afhe
| nABRL SRARIS S Bplab AR bor b 2FRIP TR ii
substitutl_&gns of?ﬁe pr esent |nve%°?@g%ﬂ%:onptrgisag%tt&§“mn 80
cowiBhagrélowe. of any of the amino acid residue

e M ORI
ONABAS B&Epriseh f&ef]gﬁl%éi‘ﬂer@%f an SHART Adid LdsRIteS) Kaﬁ%tt Ilgb%ition 83

nmodi fi ed ABVMsB of the present invention resu
al Vth a@hewsilalaringnal i ng activity of a target antigen

en t ified,ABM,i s. co exed.wi.t h the, target
R L L Gl R R PR A A
al ABMecomgides airgfl@denid@t @C4n ahinY abid redifhd £3SHIt ﬁ&ﬁ %}jnstS
'S

actjivity. In one enbodi nent, the increased ago
acVIthpe glanige. sel ected fromthe group consisting

yinduct i [ d | cli of .cel |.. .
o0s4p 2t SRR N LTl gy in ot

| N&BM campriseh e rgdlienedt 6fdnl ansing AeidiregdacitiRbibhypdsition 106
i ncr ase@{uantilgoni st activity. | n one enbodi ment, the
an\?’ﬁ@&%? g tf §QFe particpph ekberiment, thecwpstitatiomial the feht

PadHaweyt 1AE BN @FmbFiody 4 I}EEPQ&HHR o??ﬂ Shighd 88d %s(i]cﬁl%lalt Kabat
survival, cell growth, cell proliferation, an
argfissgan®6i whee@0Be pntigensbinding evlecatpie ctductd én foabitityerd .

ant | i.nding nol ecule of the present invention
bﬁ%@%%QBQQP%Fca||y to human CD20. I n anot her aspect,

[0035]he nDdinkorad emBodit@ai, e Bibsteiom o el pPesBhitlfention comprise
specifically to a rren”o_er of the human TNF receptor
s UrRabipatiop of ny of thenaine avid residusaen lacementstih éhe vy and/or
r . WY 7/ 031875 PCT/ | B2006/ 003294
o EPESin IR ?{?r/értcﬁ}é%‘ﬁgg R et hSRIrNERY
[003€@D95, TRAht RbectTiRAMRR, acidIBRituisls)Ad ENGRifiEDRAMs ol the
anot hery. as;%.ect o{ .the invention, the nodified antigen
bi FTHie R Hitee arsu !t ibpliraed eolsigmplmgaqtiyity of atareas eptigen When
t h@flob il \1AGSs cérﬁpl@x&ﬁvftﬁ%t?@e#ﬂ%& ment, the
cte

receptor tyrosine kinase Is sel ect r‘omthe group

[003Fonsi stlhrgecdspEriof iEFRVgntion HER AIteeesd, cHERRnaliRActivity is
| - FCGER., P R+ VEG- VEGFR2,. and VEGFR3. In a
P et 2B P iiieR, Bt BieripH S8 AHHse
| sseldERl fropEGeRtdup (DKl inﬁu&ﬂﬁ@%?oﬁ%ﬁ@ Ghd irnfggi@t]jon of cell

present .invention is further directed to a I e

ABNATERRatOBN be sel ected from but is not limted to,
003gihe 9rayRy, | SLJ . ol.e antibody,. an Fab. . .
[ ] r agnent o?tﬂglsésgéétgbg ﬂgér &@Sﬁ‘%&[ khee rag%fefd caegl %%‘%?‘gm? Jotivity 1s

f iagemsed antagonist activity. In one embodiment, the antagonist activity is

blockade of a cell signaling pathway selected from the group consisting of cell
survival, cell growth, cell proliferation, and angiogenesis.

[0039] In a further aspect, the modified antigen binding molecule of the present
invention binds specifically to human CD20. In another aspect, the modified
antigen binding molecule binds specifically to a member of the human TNF

receptor superfamily. In a particular embodiment, the TNF receptor superfamily



or a fusion protein thereof, a mnibody, a diabody, a
triabody, and a tetrabody. In a particular

weonbaizmeet , the nodified ABMis chinmeric or feCirgB2006/003294
human. In a nore particulay enbodi nent, the chineric

S8 A0 119 ErHRORF B g NER DS R TR R
MBHAR :g?&@yﬁq{gg]};nbodl ment, the nodified ABMis

bi'spec In another aspect, the parent
[0040]a nti gelm d‘mloﬂﬂr anpectm)tf &muh@naon,ah@lmngxﬁm amtigen bmdalgemlecule

R e Ay S
Sﬁge%tg)r tggéﬁﬁa imisedslsBlebiel ﬁZm t%&gh?corﬂ@ﬁﬁ of I§§l@l FRl)

I D NO 60, SEQ 1, and SEQ 62
[ BERZneunHERS, h@fRﬁiaﬁiEle, Fﬁfé( FPRGR, YAEGFQ-énVEGﬂF&Zn god

%@ﬂféﬁ%ﬁ’% UL R ST i
48, SEQ ID NO 130, SEQ ID NO 131, SEQ ID

13 SEQ ID NO 133, and SEQ ID NO 134. [0044] In
[0041h furt ﬁeanoe&sqge@nect theeprpseatianentionis Airthen directes) o @ modified

S 8538 P50, R e g e
ofwhblantibedy, beHatABMnhas obefpionpeitéineitbrédd, M(eb')ﬁ ft@nmht

ol i gosaccharjdes. In a pore specific odi
Fer + Bi§losmroigis thaest: awaabﬂ%a@@%e@@"&%% L bigooddt I

Ph gﬁg{cﬁl 0?9 gn%dﬁﬁ&l@ $Be IR ALESBHORRA G ict & fﬁlljﬂ Qfman. Ina -
nodal

c region. In another specific enbodi nent,
t nerépartegiaoembadinant, the chm:ednpdlﬁpd) ABNris hfushigedt

BB SRR AR R

%hﬂi@ﬁ@f eMBHdiARAL, ﬁ{&nodlﬁé@m iCiRRlcEe. | n anot her
speci fic enbodi nment, the nodified ol |%osacchar| des

[0042have adn pnctheraaspert, ﬁh@p@ﬁnﬁ atiget bislipgapelgcule according to the

n &)?%glgto%¥%n§1to%d 0\4@1‘%9% %/ hgééﬁ ZI?auE %A:ib?’g Qe%%noge%gc%e‘h frgngx the

acchari des I n
Eisg GESEQQEDANO: 50 SE@rim Nerses SEC D M0:57, SEQ ID

ofm@'sﬂfﬁé palSancsbe IbieteslabihET #a RN L
[004350 regig 'an&tﬁé&%g@& r%eaareﬁpﬂmgegginfgi@%&ecme BEBRting B the

not her speci fi I Sect ed
npaésenioayérdion domprigrssidighh edin sdechedefrdmypithe goup ponsisting exf

ot Ca ikt SECTE ol sRR 1B s i SERaP A e ke
angbhes, ARy IDNW®144rget antigen according to the
present’ invention is a cell surface receptor selected

[0044‘]r om t Ha agfugther aspenti the mr@e@fm*épnﬁﬁe Ablap direqtechipppmodified
re g
SR B A 200 e 0 e, o
t e Fegibs avke the ans@ited ABdMEPLBr beeh anodlﬁah ne| hhven lkadtelred
receptor. |n another partlﬁul ar enbodi rrenPt, t he
erplightacchaiidegs In a more specific embodiment, the Fc region has been
modified to have a decreased proportion of fucose residues compared to a non-
modified Fc region. In another specific embodiment, the Fc region has an
increased proportion of bisected oligosaccharides conipared to a non-modified Fc
region. In another specific embodiment, the modified oligosaccharides are

bisected complex. In another specific embodiment, the modified

oligosaccharides have an increased proportion of bisected, nonfucosylated



receptor is selected fromthe group consisting of

receptor guanylyl cyclases, receptor tyrosine
wohi2oErgess75t yr osi ne- ki nase associ at ed recept or SPCT/IB2006/003294

recept or tyr05|ne phosphanases and receptor

serine oni ne ki nases. I n anot ect,
t ﬁlégqswi% desrinithe Fepomen) C? ﬁﬂa? ﬁae-élM e Fobegion. m
sg)'eaﬁc SR nﬂletﬁe T haesh ARMARED HRSortion of

|nvent| I's contenplated that the phariaceutica
. CGildAse tesidnesta yudose tebidnesin ﬂwﬂn@hﬁai Ecrmglnacemparcélolaylon-
acc ble carrier uvan
ofttse” He s T, coaBi SROGR: PoRoREeRt o B Pesstedy
t ﬁoﬁu&%&ﬁ% JoH o§§c@1ﬁﬁid@9ar@h%r§?%§nothér@§é@ﬁﬂ @niMiment, the
altered cel | S|gna ing activity in a patient, the

bisbadetl, montfnlpowla:ﬁgi olighshashendes iarpramplehe patient a

her ap al | ect i ve I
v o SRR ySILRTUS, BERHS 5% oM o
| R¥RRfidP R 2REl FuFhay ABERT tddedtddy fraaC it @blye comidtingrof a
[0048] In another aspect, the invention is direct ed to

ameihoineEasyset [periIredbiRTatemelinisd m@pf@r o g erymedink
(r:g%[gééﬁisl 39&91\{ dim &t L egrﬁgmﬁﬁfl ﬁfdhrﬁi%lc@ptor s a

eavy aln or
Vv ahmbl—l&nltedqewptomhmnoﬂﬁs paﬂtlchlﬁﬁ&hbmhmen’a thenenzguniedinked

resi due S%E %1( tion in at |east oefrarrevvorlf
adecepiop it Orclie @R R OF EecSP T B SRS
v ?éc'e'?tka& e&s‘?@é 1Qfased! @ﬁoé’iﬁ@—kﬁﬂaﬁe dsBiAUPRES otk REeptdrprdbing

d cell si'gnaling activity of a target antigen

Mhmﬂlhfasqsoﬂydﬂemmw@emm/thmmieéﬂwew th the target

ntige 049 a.further
ouac 2B S e B ARRE Bl Sy it
PebipEshE A | ﬁfbHIHddSABM af fRavyerival Mt & ccbnt@hplafehahm the
variable re wherei n the heavy chain or |ig

. C maammwamm&oenn@@ioawwwﬁmr§@§p1a&e alpéla@@acslﬁl@aﬂ}a%ﬁ%@able

A sl 751 e

[0047E’CT /1 BZ@@Q&&@&Z&%ﬂtﬂaﬂl ipalse dirediehioya miathiod oditrehtimghd disease
chain v glon and.wherein the

I tide..
hé@a@bkg tea%% qu k%}gita@n&@aﬁl‘styem& Rrtient, .t y@*e@fchﬁﬁgsw
gﬁxot?l%ﬂﬁé kg eﬁ‘:ﬁleﬁﬁ £ théx%ﬁéﬂtfca L& e batbhtt i0¥Na

I'n ©one enbodi nent, a pol ynucl eoti de according
t eheacputésé momipnsition icomprising cdewdifiedoABde priading to the

R e

[0048)0! ynugh apéthEeaspet Aheinventidh it HRected SRIkolhiBY pmtyn@cneoude
encodes a pol ypepti de, wherein the plg%feptl

c cﬂmpcpd@&@palypm@ﬁ GAMpFERS P heavyirhaiyas ght chinin erebls fegign,
o BE R BARLES AO Pl 0 e o
prapsiacheid rostive Isﬁb'stltlﬁloalnsal lelist @ctfethdworareg@ntagcompared to a
" RRerR AT i QL Gk MR P PG gpbetitation
results in altered cell signaling activity ofa target antigen when the polypepfide is
complexed with the target antigen.
[0049] In a further aspect, the invention is directed to an isolated polynucleotide
encoding a polypeptide comprising a heavy chain or light chain variable region,
wherein the heavy chain or light chain variable region comprises at least one

amino acid residue substitution in at least one framework region as compared to a



[0052] The invention is further directed to a
pol ynucl eoti de encodi ng a pol ypeptide conprising a

woeeonpsedtai n or |ight chain variable regi on whiCi/iB2006/003294

conprises at |east one aminie acid residue substitution
in at |l east one framework  region of the heavy %@al
oParentdieevicehaithos ight shra verdhle Feaen @pdmhewy: the pohweptide

hge?s\e/n ere?lf%%hﬂg Ny éeh%ﬂl crggbalbrﬁcni{ﬁa{)f &?%(grlfel&g'tﬁgﬁtgefm@ens asa
pfbbmpebﬁhbdﬂagnmt@nrmdl f| ed ABM accor d| ng to the
i nventjon. [Q053] The res&ot [ nve

[0050}j r ect BPnesmPORERINLEHN] H@"e‘i“@ﬁr ib‘? grggent ifvention
yi
o Rl REoRHGYSeG pRGE EE 0O DR R egif’%‘% RiTpay Ry
i chamomlight obais.ufif dnoitlen tarrfoodmmm fa}poﬂmcleotlde according to the
ol i gosaccharides .in t egj on. o
pPISOTHE S epyon AFOBsE P@@P?P% wﬁb‘?ra {,? R%%@?@%@%PE&G

agRAIdrbesh. "i‘ﬁ%&%&ﬁ 'iﬂ'eﬁﬁoﬂ f§ aIsB Qirba¥edtpobpeptides e ded by
enbodi'ment, the pol ypeptide having

Ofhe, m)mcbgm@lﬁkhmsm mybntmnsf erase Il activity

s af e |de [ a
[0051 he fuiﬁ%rpre%8+ 3}'8 '3 Phe c%lﬁ%r‘illsee{seht e acg?&‘%t% ?%IBF Qﬁ%l n
obolydticlectide Aecordial yd @k UcREAH, Bid & hewd sélbsaagRisig the Vettor.
-anot her enbodm ent the fusion pol ypeptide further
[0052E onpr i $be lph@tleal i furdeniqizesiefofe doReiypncotide encoding a

h
| BEpHRR UL o TPy oPHAAD SR ariaBferh Bnich
I icompesks tibleadt bae gmmopcrionsiist subgtitofion inet leastainie faniewrork
domai n of mannosi.dase .| t he ocal i zation d i n of
REiormyThe ARAY SRR e G o bl SF Beh A iy tichelly
| @ﬁzﬁh b?ﬁ’%t@ﬁam JR reffon of a parent antigen bindin molecule wherein
acetyl gl ucosam nyl transferase |

I dﬁapqlmptlwlsMIﬁed)ABMam%@nﬂ tsthe nnveah@n t h e

10053 56241 57k PR R Bahafe S R HSGR BEANG FisoBres
CefPleh§e®nd hLageien aeiduisnadbding at golypeptide magingn pof,4RN-
human |1 gG WD 2007/ 031875 PCT/IBZOO6/ 003294 12 &gg l,
| aeelyielicosaninglimpdrnentl 2atvey iben et Alcisrbige m@

t I?)ﬁ B9z, éaﬁglasl. irPfhe Ftcr}%glg %Z%%ol%{ﬁﬁ@é %u@ééihﬂ)}bﬂfeshost cell,

i ncPeased ke receptor I Ni | or
i Ivdteess € mﬂ)fpepndrr 1sfaun@thﬁemABM acqoedanlg to thé irtviemstion. In one

[ acch nodi f] cat C o t

o et a o b AL 2GSRI b R B pegesedn
Seat:ffﬁ f o ffu%f@nt B&lypédB. CaNSI SirtiBa0 bmbbEHRAS Sle fus10n
Fc-nedi ated cellul ar ‘cytotoxicity, increased bind mg}

t @olyigeptedd s, Compn@asedﬂlbl nd¢aﬁ§}’lﬂ<b nilemephages, P14

i ncr e ho
g e
Si fifiRdricBEiptiseued G@lgﬁE@ﬂIZﬁﬁbﬁdomﬂﬁ bﬁﬁﬁad‘oﬂgﬁdi Goligtresidént
maturation, and increased T cell primpn

erfiobpeniadn. | ThoyGioke lpeabiapiany dqraaipegn aeer‘ﬂ@%ﬁ@ g, b but is not

SGEPL o oSSR OSSR SR L
I Neeihizhtioh doaydhe ol 2T Neaket vl glovdshmimgiteampfetdsal, the localization

domain of B(1,2)-N-acetylglucosaminyltransferase I1, the localization domain of

mannosidase I, and the localization domain of a.1-6 core fucosyltransferase.
[0054] In another embodiment, the modified ABM comprises a region equivalent
to the Fc region of a human IgG.



includes, but is not limted to, a CHO cell, an

HEK293- EBNA cell, a BHK cell, a NSO cell, a SP2/0
woebd7/0387¥0 nmyel oma cell, a P3X63 nouse nyel omeCTAB1006/603294

PER cell, a PER C6 cell ar a hybridoma cell. [0057]

I n anot her_ aspect, the present invention is directed

[0053]p a ndnpdirthesembpdigrenb thegnedifedinBMarospradduiihe hast erll of
h . L - i i . T
ey prdsR fhyBltice) GRELIERRLRAE HERREyrol B, SRR Al
| etlaateased ecffectoanfanation aegiresuliodf theeohgmuochatidd modification.
i ght ¢chain _ variable region as conpared to the, heav
chASiRE fq Bistpressas wvelamnaﬂaeén?rs@%e Eseton ipghiemis sefsrfed

i ot L4k ' [ S t C <
oo o' BEup RURSLAALE Rrb RO Smbaf) iy Ghdtoxicity,
nodeeased iBlihg so dNapkldss aucredsed bitduing tr gatrophdgegeincretided

t.had comprising: (i ulturing.the host cell of th
oriBgRE & et e st St e f Fonsigtasnorease
eXqfeRp SigAMifY indB&inD Ab¥priGk SRkled@d @RErifit Il HEAAUBEA, M -
the nodified ABMfromthe culture nmedium [0058] I'n a
f uinetgased dsesblqriming e n emecembagiimend, G Feaeasgtor s Eoyraetivasiong

R R T e

[0056Ine  am Tie 1Rei @11of e epiiiedntibhliag Be kdledéd fr&@Hie @O that
framework _region of the heavy chain or light chain

v e laaese bytdymnas fmited 4oy s @ gelt, an HEK 293 FBNAceliaPBK cell, a
i . . ; ;

00 SRAERUE 505R BB R ane
bi eeili a§ER0I®call & dlgbridbmerell ability to nediate

ross-1jnki as esult of the substitution, the
1005 hod TeomSAks gEct 5 TEeeat FRghames NEtedb il p rafihod s
Pras&iting BRI fiQNABMI o mPRAME hikESy BefiiTb bR hbievariable
expression of the polynucleotide;” and (ii) recovering
t HsgivpdiofipeidinaRii¢asbene frainouacid residre dithstitutin® in at least one
2007 1875 .PCT/ L B2006/ 00329 1 0059], I n.a further
2B VOR b S EASRY BT Deihotny s th rfkifh tyConited
al boahi¢ Rguvly RBain@Blikht shalbif vaaiabiBBbEibE of @ phrleht ABRI, wherein the
formati gn of conpl exes conprising the target  antigen
of SUbREuAEMestifren piteied qelt Siaprlingianlvity el tatachetigen piga the
0 3 | \ ki
SRR ANAT | Lonh L0 By Rk REpIERA LR )
pacwimtindBid hdshcahef theapodentemtentibh enddBibndidoeasemitting the

i nducti.on optosis in a cell expressi, e .

t aPer~ B o enoDRROST e EvEoaTHestue roAUnC A from he

I NnGn@asasdibpduction of cell differentiation in a cell

expressing the target antigen. [0060] The present
[0058]nv ent i lore fugtherl aspeatli the tvertiangs direstechiod: wéthpe fpirattycing. a

apoORLOSIiS, 1 a cell the nmethaod co I Sing contactin

C REBAERY “ybl, B L ARAThEG i Terh AR EEObRCHAR
Or cdnhyft¥ingCdd Blakt ovid ki@l Rid 1RGN bBtitGHoE AP T ®8e Bhmework
| east aqne_am no acid residue substitution in at |east
onegnghthrdiervy @i light digingvariable region as compared to the heavy

chain or light chain variable region of a parent antigen binding molecule, wherein

the modified antigen binding molecule has altered ability to mediate cross-linking
as aresult of the substitution, the method comprising: (i) culturing the host cell of
the present invention under conditions permitting the expression of the

polynucleotide; and (ii) recovering the modified ABM from the culture medium.



heavy chain or light chain variable region as conpared
to the heavy chain or light chain variable region of

we 2pevsm7s ABM  wherein the nodi fi ed ABM has i neCceaB®de/003294
ability to i nduce apopt osi st3conpared to the parent

' pol yp e. In a.np rtlcu ren
roossi2”, 3 hoff e B e shiHifhis BRI LT Bendd B iBhe it
| dbiNty ST an[&@ﬁlﬂo fa&hm@fcftﬁi’anaﬁ Be Gémpleh@ cﬂﬁmﬁﬁﬁ;iﬁg the target

invention is also directed nmethod of-treating
daléléals ef te ABMothgancthotheomprising serasing Hyleast pag eame arid

al i A
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10060L (st + Fae st @t ss Hoadirerad vupiod ¢ g gopiosisin

aQtdeH' e Betifdt @Jxﬂﬁlisnﬁ”bbﬂﬁ&tﬂ@% tde wikdh fhedi ABM B
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aninhodiaeh tiedel tis 4 tumoncell.ninadneleadstlinoams, the eomtasting occurs
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r 8o7'%8% conpared to the heavy chain or light chain WO
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at least one amino acid substitution in at least one framework region of the heavy

chain or light chain variable region compared to the heavy chain or light chain
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[0068] The present invention is also directed to a method for the treatment or

prophylaxis of cancer comprising administering a therapeutically effective
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[0072] The present invention is also directed to a modified antigen binding
molecule according to the present invention for use in therapy of a disorder that is
related to altered cell signaling activity and/or altered croés-linking of one or

more target antigens.
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[0085] FIG 13. Comparison of the binding behavior between the anti-CD20

antibody heavy chain construct B-HL2, and B-HL3 to its antigen. In both cases
the murine VL sequence was combined with the humanized heavy chains The
data showed that the B-HIL2 and B-HL3 constructs do not display CD-20 binding
activity.

[0086] FIG 14. Apoptotic effect of anti-CD20 antibodies on Z-138 MCL cells.
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[0091] FIG 19. MALDVTOF-MS profile of PNGaseF-released Fc-
oligosaccharides of glycoengineered BHH2-BKV1g2 humanized IgG1 B-lyl

anti-human CD20 antibody. Glycoengineering was performed by co-expression
in host cells of antibody genes and genes encoding an enzyme with p-1,4-N-
acetylglucosaminyltransferase Il (GnT-III) catalytic activity and encoding an

enzyme with Golgi a-mannosidase II catalytic activity.
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wekhi)031478095] FI G 23. Effect of single am no- aCTAB2006/003294

exchange on apoptosis by ari -CD20 anti bodi es on

138 ced det |Is [ 1 s/ wel
(0092 & se'\ﬁ&dﬁ%) nsBuﬁ@%%eq\fl nOBI en%lgees{ed} ng)fcpgl}gwe)erqdn(gz
cubdrsibe; seediipifes 10 -g1 IforfdiRabkylaRit Bl iaffibodds folfiman
respective antibody, or PBS for the negative control

( nbCgapymaRiHp reeapitddisplayachen (ae [serfacsapi CEED wellse expressing
| n&U&%%g‘%f%IE 416 h), stained with AnnV-FITC and

anal yse CS Assays were performed in triplicate.

[0093\]’1t i bodFESZUsAﬂopﬁéﬂiceeffecCaﬁﬂorﬁEmmm{de@d and Fe- engmeered anti-

CrPAR S BEResi BIA MC Gy ahPRS Rl W EIegell wero

K|
b nageflf) Oy e s GUUPTY et P S0 oo 10 At B
Vadzdmmtmﬂ]bﬁtolfthﬂrbgﬂzcﬁtre daibady, 0o PBSI fﬁﬂthl%bgativ*é%oh@&ﬂ %re
th e aired wwth a BKV1 |I%ht chain. KD of anti

the wsl lﬁsgaHWéqﬁé(Yf‘@%’é‘CW e pfa {0 stegmed Wit Aan tFHT§
.asér@’anqg@éd WFf\C@V Rs%asrs Btk ﬂ?{ﬂpﬁfﬁt%@ﬂhb%ﬁieg Used

J ust targets us or cont
20@&'1160@238% r&:ﬁsr'mm(@w@msﬂ@ﬂglyadﬁngﬁ@%ﬁ f6inG; BAH2-BKV1

s0Pg PR DR RE S IRB A B el ony Boarohle):
CeBHHZ-ﬂKS’Q l‘él‘i:\hﬂéﬂu%ed Blyéodidmectea) |mlﬂKV@éﬁﬂﬁlﬁﬁaﬂ%d

in 24-wel | plates 05 cells/m) in culture
rre gyeprngipgereglyNefe: thlﬁ@ﬁsame seitinedlyeanyafiditienal effector cells,
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of BHL8 with a leucine to valine substitution
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s ulgibotiiel bRR- 1«'3t8 Nebak11P Wdshy @ails?5 N @ INAVINGerk Seeded in
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et B8RSR BT, o Rtk Ereipdy NeonlsBlie fy: s geded
Fl & 85 welt. fRetp] @f werk M8 adlonOr1 8 1) bt A¥ & WRE AnMvLRITT and
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onaRlys8@bXEACSe Assays metsner amed indripEcate. 1uBibodisk usgdwedre:
ee 24- 05, ce I s/ m
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lysine to valine substitution at Kabat position 12), the latter three paired with a

BKV1 light chain. Kp of antigen binding remains unchanged by substitution.
Note: this assay does not involve any additional effector cells, just targets plus

antibody or controls.
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used herein, the termvariable region is inten
r ethe interaceetvi¢en the VE and CH1 domains.

DETAILED DESCRIPTION OF THE INVENTION

[0099] Terms are used herein as generally used in the art, unless otherwise

defined as follows and herein.



term nal domain of an imunogl obulin heavy or |ight

chain. According to one enbodinent of the present
wonvevisisosR, a nodi fied ABM can conprise a funceComBioo6/003294

fragment of a variable regizan. [0103] As used herein,
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t I t f ti
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plhassiebywidearesioadies). Alaanebhpmsed A4 BfhafSedusifatized
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erein,, the termantagoni st activity is intended to
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a j action. [0109] As used herein, the terns
F UaPRRR R R

Ffe°Ywhen used in reference to

[0103pol y pepisivdedhe tiathd SerMBMavY Gad! vdrRbRYYRA R infleled to refer
ng.anmi no acid sequences derived fromtwo or

ﬁgqng]re Iﬁ\i-lf%mg;a(l) sgtgginp)@‘ |2y appeglebulinisavashajor i @resxample,
the heavy chain variable region is defined by Kabat positions 1 to 113 (with
possible insertions at particular residues as designated by Kabat et al.,U.S. Dept.
of Health and Human Services, "Sequence of Proteins of Immunological Interest"
(1983)).  According to one embodiment of the present invention, a modified

ABM can comprise a functional fragment of a heavy chain variable region.
[0104] As used herein, the term heavy chain constant region is intended to refer

to the C terminal domain of a immunoglobulin heavy chain. There are five
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Cfdattigial framework residues (e.g., those that are

i nportant for retaining good antigen binding affinity
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l\/brrlson t al Proc. Natl. Acad. Sci., 81:6851-6855
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1988)
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Aﬁf%lférﬁﬁgl'd@l‘?vé}icfrorggggﬁ 9&1?1%3?% dBRS:Y aﬁ’tf%eﬁlgl . @lecule that

incorporated herein by re erence’ i n |ret|es.
specifically binds an antigen of interest. The chimeric ABM may comprise the

entire donor variable region; alternatively, the chimeric antibody may comprise a
humanized or primatized antibody. Humanized antibodies are a particularly
preferred form of fusion or chimeric antibody.

[0110] As used herein, the term Aumanized is used to refer to an antigen binding

molecule derived from a non-human antigen-binding molecule, for example, a



[0112] Simlarly, as used herein, the termprimtized

is used to refer to an antigen-binding nol ecul e
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ofefergecerip thgiaentiaely \sE¥ - and used herein. The
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giav@pdyheR -4 BbFR2 QR EWRS 836'\:&%13*5(’&?&%%%0%’?1“’(&?1@6‘1

ant B fi 0 [
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for example, a murine antibody, that retains or substantially retains the antigen-
binding properties of the parent molecule but which is less immunogenic in
primates.

[0113] In the case where there are two or more definitions of a term which is
used and/or accepted within the art, the definition of the term as used herein is
intended to include all such meanings unless explicitly stated to the contrary. A
specific example is the use of the term "complementarity determining region"
("CDR") to describe the non-contiguous antigen combining sites found within the
variable region of both heavy and light chain polypeptides. This particular region
has been described by Kabat et al., U.S. Dept. of Health and Human Services,
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oy BB A Be Pl Corilyes {etdinaly ve Sedtsnenmnisizsnt e

a CBRCEHoLE gliledmane fecan(SleNAFdetERS h Pesi i
[3-1-4linkage to the [ 3-1inked et WBich fsidugs comprisea
t rharisRis SHK given gheotarinbleirpgion aninopsibssghenck 06 the afitibady.
i ncl udes fusion pol ypeptides exhibiting enzymatic
activity simlar to, but not necessarily identical to,
an activity of 0(1,4)-Nacetylglucosam nyltransferase
11, also known asTABLE, U-@RRivsiditiorgl ycopr ot ei n
4- bet a- N-acet yl gl ucosam nyl -transferase (EC
2.4.1.144), according Wababe Nonmenché@hif € ConuxhhLRE
of the I ntary@bRrRONal UnizampT BioCheglsiry and ;435
Mol ecul Iar Bi.ateRy (NCTURNE ™ ay MeapiEd T a 5559
parti culfarsbrShpei cCal —ags: Wi thott
dependenby\,\/,%iggﬁg,c a,asegsiége 6 %ﬁﬁ?‘.dency 3955@2
exi st, e ot | be_i2ath i cal 1o 20n% of enTPf4
but rat her Ve 2nt { al 1 p0s36vi [af 1o B0n2 50-56
dose- dependaddeR3 n a gi WrP7act i vity Hs9onmpar ed89-67t he
GhTIR (i.e., the candidate ol ypeptide will exhibit
greater act i Vrwberige ofidt CIAR defititican insrblet 1 i9&schming t ess
and, pr ef erpnymbering corpprdionsrghiosh buiKaltabetfab(ge bdas).
activity, an@Oxdel" pefefsde disl GDRaat defimod by Chdiordabout
three-fol d | d¥sleaalai's/IAYMI edtétody enddelihghsoferars. 11 . )
0116] As used herein, the termvariant (or anal og)
[0114] ef er s Kabatepol. yppeptiefieed difufbeiing skstem for speiabli ¢ahdiy

AR, APl A o
u Slillﬁllﬁbig@uﬂ%/' assi @CARRY8RLofBRAb at LB FBBHALES any M AN SorPfin

the ABMs of the present invention include chineric,
prEEGhense Sdthept mlignea ior ey experigentabiatabeypnitieseqhanse itself.

r.ei several . of, the m no ,aci d residue e
oS ERAnG, HARENTRRLRY AR o B BRuRER sisiah FTONAbY
s (Kadbat arahyi)S. Dt offde@sthaed Hekils SeRiided) 1Skqaht &6t Proteins of
antigen binding affinity. Guidance in determning

Qlpetal huerestt EL988) cEnleasothervisapseifidd, rafedendento the
d %hﬁﬁa@ﬂng of specific amino acid residue positions in an ABM are according to

h T

(1)

»

the Kabat numbering system. The sequences of the sequence listing are not

numbered according to the Kabat numbering system.



wi t hout abolishing activities of interest, maybe found

by conparing the sequence of the particular
woabypeprsde with that of honol ogous peptides a0wWiB2006/003294

mnimzing the nunber of a® no acid sequence changes

[011sjmde | Bs @Gl OMseifl] dNbehpbRiR! Aeing (EATHET Medish e 9iieRSH
by replacing am no acids with consensus s€quence.

[ @fllllﬁqptﬂbs thahatd atd¢ o catelypertiicradditionasf @ M-acetyigluctsagrine

?@@Agi&‘é@ﬁéﬁ R e
B01E bER-15RUE ol YL AIAILO IR iSRRI (1 pepRUCTbxAbif

ent C ges pro uce various restrict
sanzsymatmaz;zuw smulao doclad 1tod negstssanily edenkioali tag ai rat:mwa' of

or vira vect or ore re S|on|naprt|cula
@w&h@ BEtEle oaa@peaylya{l% prase Kaera: po rﬁsﬁ. fp03gEsy -
Zgi 7 {eﬁm b&%rle- eéfg @/@ﬁ@h%ﬁ%ﬁ@ R 1R, 1t4m>eaéé€}dmg

1875 P ypepti de or
denthe hbnmhclatuk@@oxpapﬂtaedaﬁh@mwammnalﬂhﬂomof Bioelpnnistey arsl

I f of an t of th ol tide,

suoeli Hieiny B aDETRL os BnPEL b hpnlebaioiBRg w553
atifith i (vitBSut dobd @pehdHnBy. alhfthdtabd ®Aere @bse dependency does exist,
degradati on/tun-lTover rate. [0118] As used herein,

aitineed neti bt identicalie thattefiG I i rather substratéalytsimilastte the
t
SRR R e TR ABESHE SR

bpolgrpEgidenin eid]lnbi)t grdafbr actdyigHp acl Iﬁ&f&tthanawbﬁtCQSamlcﬁless and,
resi due substitution may be_ achieyved by, for gfxarrf ot
€ sl

a PEETTARLY nigt 0918 khannabopb tenfald, rsh agiva®y, and meptarr

eReedinag a@oxﬂ%)é@ dﬁh hdg a @qeiaa@% th@ G%TPI@? ent

sequence. In anot yodi ment, substitution of an
[0116%ni no Aciwbed é)sreaiuethﬁwmevamm(en/emalbgz) Tefqyb a@|argg)lymgt1de

f f th t .pol ypepti d
e s E bR a T 5P A RRNBT P ab s TR B GEFM 1
VihsSRIDHE, NMefetiol @ and QUBMttS s, drbfed ﬁﬁh% edg apdcBmbarhdDAA
t he p03|t| on to be substituted in reference to the

pagchniques. 0/rriohts"aEdhe &BME p{ e ppsenbieniprsisbidp chimesies
alfn aEQéSCFOI'.n %ng)éd &ﬁ%gﬁﬁlﬁ%g% ecu?e'% Ie %o\%g\% al of the
aﬁ’:)t er amn ar Struc ur a y

C agnacid remiﬁ@ﬂté mesx,ﬁed bﬁreplaeﬁﬁaﬁladaﬁlloﬁ endim dwanaﬁ lrdsuch
repl acenents, an de on the  basj

siniﬁnp%lfrthwiqeﬁnﬂcﬁ“ﬁ?’fﬁ’i‘%ﬁuyéﬁfﬁ?@éﬁg%lb]l’l%ﬁng|aif 3ty Guidance in
hﬂ@ﬁﬁﬁﬁﬁ% Ghlot arﬁ%gr%ﬁm#shﬂ% ch? v B ﬁﬂéceﬁhgdded or deleted
ues \Y

Ic nature o e resi ol ved
e mﬁph@,bohdnp@hmvme(s loy it angsh ooy b f<amdﬂ1>g campdmg]tkmleqdmce

oL RN Rra R iy o FIRE S e Fist AR minigisine

P @hAdune bf &hn@rﬂcﬂpseq@&icg SharlgB$HaCInSeEibASef ik BOARbIBLY
cysteine, tyrosine, asparagine, and gl utam ne;

p(ﬁ@qusm‘\‘/@ql yeglqm)amdédrepba@g epinmacids widh eenseRiys gemence.
[0117?r gini gﬁ erneX\Z’{I fgl) ’rec%rllnq)ulﬂan‘?t 'g.galﬂg e Gﬁgng%ﬁ’e%%' \é%ey or gnglnaa

har ge aCI am no acl spartl C acCl

glpdlypebiedes iad be shitheniddon sélectal by atiag neng thatrédundancy”
preferably in the range of about | to 20 am no acids,

ok the geneicapde aripus epdop substifions such as hesilentchangpyyihich
alplrcs)d[ﬁ@g vgﬁgust}gstﬁé@cﬁ{ éﬂé?,%%t i)é/ introduced to optimize cloning into a

plasmid or viral vector or expression in a particular prokaryotic or eukaryotic

system. Mutations in the polynucleotide sequence may be reflected in the



determ ned by systematically making insertions,

del etions, or substitutions of amno acids in a
woabypep7s de nol ecul e usi ng reconbi nant DNA t ee0WiIBRe& 003294

and assaying the resultin@7reconbi nant variants for

agdlipeptive of dbhefs o‘l‘%tﬂé% ?ébtﬂiéé gddd td 1€ pﬁ@?%tﬂﬁrt@ﬂfo 11}1 the

anti'gen bi ndi ng nol ecu par ent ecule re

t properpies «yﬁ@@ppm ef mapolcfgemdartp |changa chaxaditerstiexsudh as ligand-

R EERe R AR Sl fea R T SRR ot
[0118]s €qUENAE IsEEElicr 6, ARind dctd RIsRRE SuBRARBNGS lﬂt&{deﬁ% kdT8r to

am no acid residue substitutions that alter the
alsplaring @jfe ethmore guing ﬁ@}dm @ctgfagerice. sgquenae rfgﬁl,fa patent

S50 L D0 A b B
Lickidut shstitution agdyl e dchieded dy PRk @RAmple) @gbﬁhﬁnﬁﬁﬁéﬁ% éfe

the WD 2007/ 031875, PCT/ | 82006/ 003294 28 reference
wiFgReRsE Arhitvilelg agidetnceding anelypentideias ronweredrioet paest

0

afigice. L Siofle: BlboBkhl Wk RRORF b kBRB s PR iy be

ez&dhmybd by\rewzqu@h@emmm framewordy regien @frthdmr@t potypeptidewith,
bstl t| S in arlsontOJtsv ar ent (161'9" a
perites migrkTREDR AT Rline VAT eaente dquRHES

f-oe dEéifeﬁ'&ﬁﬁnogéUi’d; al tﬁé‘ﬁdsﬁ[b% to b0 bblitAR iH$&EreRES 1B 'tﬁb a&éh@

termaltered cell signaling activity is intended

[0119F ef er "Ct‘@semamwé payeact subetmmw@m ﬁhosdmawmreplycmg o1gn

Sl 000 S SRR RRR Rt

apropéreids, ¢. eosmsbtvaﬁwgnﬁlb a@fd&e@lﬁcdﬁé’r@s tad HaY be akilt 681
|s lntendfd to refer to an increase or decrease in the

basts of yingaribnineiarity. s harge g MDA, toidsabebistlydiopyilicsy,
I
S SO\ SRR By i
f émydrozpbblac):a;rmfno o imcitudefgbycmm tlanme] lewdind, dolpetcine, valine,

PG Pher P ARG Tor. BHORE IR PO ol REOTLATER Fis

Ofnclﬁﬁg'%rﬁfﬁeﬂlﬁe%ﬁﬁ@@‘ét%ﬁe Qﬁ‘aﬂt dgxﬁ@ aﬁd’lglﬁt'aﬁﬁr% f&tdvely
SI gnal i ng pat hvvays As used hérein,

(h@lq}mmommiu@@mmgmﬂ, htgﬂasitdmﬁ; m}dnegatwely
IR Lol S SR i

par 'tdewmbﬁg" zﬁe Iptsférablyamemé ra@ize bif abe gl ICR| 2(f A i 201ds, ASre
wel | as any gnal i n% st eps. al ong the pat hway. [0124]
BYreETaiY 1dp d Ossimigo gpt 501%%%}@1@ pHevethiyry §o gxperimentally

r I
MRy SEERRN ek AR ecri Ry AFERTR, S abifyions of
pammramds mm ¥ pnltypcmi,de intolecilé wetiegudteainbinant DNA tevhalgaed arde

se uenc ucl eotiide is .identical to the
rg EEO%QIE@&WFP%? FREUHS-ynucl eot i de

[mopequenAs vABY herefhC khedfenﬂqyér&tfd;%f%e@ Qirldhind Wb RLLRNS: Pent
each 100 nucl eoti des of 't he ref&rence

molecule refers to a polypeptide having a particular amino acid sequence encoded

Cl)

by a polynucleotide sequence. The sequence of the parent molecule (i.e., the
Dbarent sequence) serves as a reference sequence for making amino acid residue
substitutions that alter the ability of the resulting molecule (e.g., a modified
antigen binding molecule) to induce or block cell signaling activity and/or cross-

linking of antigen. Likewise, the activity of a parent molecule serves as the



nucl eoti de sequence. In other words, to obtain a

pol ynucl eoti de having a nucleotide sequence at | east
wO2007videsTsi cal to a reference nucl eoti de sequeRCE/IB2006/003294

to 5% of the nucleotides irmns8the reference sequence my

o e S AR AL A RBTALE U
F‘H&lﬁt?taﬂ'n%% cidds-lihRink OF @R ERACARE GURACRIVaM, te dunmeof thdt

into the reference "sequence. [0125] As a practical .
maffectr | Ansequence soptaiping PBe|OAr MATEc PBINO A8 SYPsiiEHeRe I

or ol tide is, at |eas: -

S 6UBSHB 490 8O EarEo 7oA eI AT T R S 45 @ parent

nyeuentd MefarHameemaonpol ypepti de sequence of the

present invention can be determ ned conventi olﬂigl lﬂy\ﬁﬁ
TG Rper

[0121si ng Kysawed heseipuheter ebgied fell SIgnHngrasiyiBYs He

2007/ 031875 PCT/ 1 B20 294 Al & Bsi
R S S R R
S @umeRGLaddilvity b e tRg@ aatigen. nvent i on) and a subj ect

sequence, also referred to as a gl obal equence
(012231 | g vsed s Gt GBI TEHE SR ot
P ra%gg%is %%?cgd?@retf o Hh HRFdabden RErcBEdih Hiddatklitydlf an ABM
Conp* p. Biosci.

:237-245 (1990). In a sequence
altb Gring idto tchsexpreximignt eobpthet, andipndrte toser ROBELH WA
sequences. An RNA sequence n.he_co :
 lreri i B GRS R 15 AR Plgprmain
SEgHGRGScR SRFR Ntntibéns! ﬂha‘@@tfeC@;phblb dgnboihing Rmefleresdd.g.,

paranmeters used in a FASTDB alignnment of ated
s etromgh ewst-dinkiag i pagteingeqrcdigomersian; §f mprabrane-associate

Mat ri x=Uni tar.y, Kk = tch Penalty=l, Joining
PERAPEQFER Tt erﬁza%trsﬁ%%lﬁ‘gfpna%%g; Lengt h=0, ~Cut of f .
[OlZﬁCOf e=l As Gogd Resia) tyEagndlg MecheniseotratellysignabiBg AWHOW
i ze=500 or the | ength . of .the suhje¢t nugcl eot.id

A Y i R T R A
SegLEng gphrgicﬁﬂ%etlﬁ[ar ER@R ol 11610 81ET inSRAUSSEI e Higtaldiy
5 7or el et1 ons, not because of internal
dedteisi adtngy thapathweg! correcti on nust be nade to the

Its, This is | he. .FASTDB
a3 oy ek SRS S TP PRI P ok

S eEH QRGBS ORlehtidRL loNCreREERe Muclotidy setjyencEof the present
subj ect sequences truncated at the 5 or

3 d .
r efraeitian, ftos titendpdethyt the guelpetide seAwenchof Mﬁgﬁ%}ﬁqﬁfl? 18
i S. . t.ed | i
RS P00 gty e
S egisfieaip Wﬁ?p@hﬁm}ﬂtﬂtiﬁnmémd‘aeﬂ /18D i gledtidessofathp e¢fersnee
f the tot ases_ o e er uence. et.her. a.
ot oeces, STLLTE ey spaveres, Mell fo
of nﬁ&&t&%?g@t%gg@%ll’%@%% RlchGOIRIY refefdlics nREESRR&FRndSup

then su romthe percent identity cal cul at ed

by td 5% odimmc RAGIEEN freogfermoasigngnaeienydisaleistedsey substituted
par anet ers,

to, arrive at fipal £ | deqt i
scofd anpihe %}epgé?’e‘?f %@Wge’i g %H%lg &@S %e‘lé) ??Jor éng ﬁlee total
nucleotides in the reference sequence may be inserted into the reference

sequence.

[0125] As a practical matter, whether any particular nucleic acid molecule or

polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to
a nucleotide sequence or polypeptide sequence of the present invention can be

- determined conventionally using known computer programs. A preferred method



pur poses of the present invention. Only bases outside

the 5° and 3' bases of the subject sequence, as
waoizeqiiaysssd by t he FASTDB al i gnnent, which are ROT/1B2006/003294

mat ched/ al i gned with the query sequence, are

S B AR B R L
suby pedsereiguanion) iasd al suphed stquedce Usdagaraiusy ¥s a global

sequence to determ ne perpent_identité. The del eti ons
o SEWeNgs 2l giEnest, can e detepmiaed yeipg dha Fa2HoBrompaieg program
t fQr j :

oreren o AEARLE ST AL Ty (BE AR (A3 (1090} 1y
1G saqueaice dignbeatthe qnapyraed suttject 8quetices e bodgDNACR quences.

f b he 5 and 3' .
o RSy aRaES RO T LSO R Yadry Teqebiabyaid

S Rd : r. | :
SRR RO DB ety et n

c dANIRB ealighmenth of FASADRqpemgs dm calduldth erenmhiidinticy afo

b . | tch t fjnal t
R SR e o B AR SR
S Ulin@6tniRA86M €R6@ Len@RADACESVEdoe=a, 1P MASRY-BICHH Size
sequence. This tinme the deletions are Interna

d dicaelixohe5,WindpwSizeré P@ onthe lengthnd dresubiget nuplgotide sgquesce,

eng.: j.ect sequence which are not
n&ggﬁgﬁ%gﬁfgﬁg%'mﬁth the query. In this case the
[012G)er centlf ihdewlijedt yequaheik aticzdr thyn FAJUEE seGuenoé bevaisair 5Yor
cor r(ﬁct ed. Ogce agaj.n, opﬂl;% bases on i he 5'° and 3' end
of BHEgHjL ?cag%ﬁ‘ﬁéﬁt&@a FHORS A TBAHBE Corrsc e s be gindg
With bhelr BRI UEHY isSRAMER G5 ﬂ&@rﬂﬁg&*@ébﬁ dgé’sr RGL&nt foP5"and
No ot her manual corrections are to nmade for the
P pusestions of the subiesesequencewern aiculftdga8iceByidantity. For

ol ypepti de havin n L,ho,aci,d sequence at | east

¢ orbicsmicnce tsated e Y 083 fens, rlatiedo (he e s aiansp. the
S @RHRACRIAfitylil CoRERSEDBY chloWih &b miribdr Bf bafs&TABSE query
that the amno acid sequence of the subject

pdeYiFape | Bat jaze i Yemrd Al of dhe t whjegl esequansquaviich exe epst
t : u
Dol S HELDEOLLB LIRS B OELL
aaiudkotide i hentdhadbligredindetaaiited Bagsitnoéthe FASTDRBSequence

words, to tain a polypeptide having ‘an am no acid ,
s gBmER- gﬁﬂ% Bereentagnly dishy ?@54%*@6 oy B yPegRnh ddetiny

S QANENER! bylﬁleta@ox'ﬁé’/mfswﬂfﬁggdm uaﬁ'% gﬁle p%éiiﬂég?%rajn{étérg,eco

subj ect seéquence nmay be | ted et'ed,

s Y4 4t atfimdl peirgent idamiay beare.aRtin coraaciad. scdik ésswehat is used for the
alteratio of the ref.erenqce .sequenc , occyr at he
R SR Blsad EnleRfit OFB R EronE G B Huiy bpdh oL 8
arsubfectSdle SR e NMHIBfed RNYNNEASTIE WRSHINSMOSMich are not
term nal positions, interspersed either individually
arfosfghadédigaed withrihe iqueyefearensecars cgleatntad for thepwpesesrof

ks within the reference sequence.
m&%&%ﬁ%‘@&g‘iﬁg‘%ﬁ%ﬁ%ﬁ&% lyrwé,c%ﬁﬁet her any particul ar
[0127ol ypeHor@rarhplepd 90 BastsuBj@bhsequence is aligned to a 100 base query

sequence to determine percent identity. The deletions occur at the 5' end of the

subject sequence and therefore, the FASTDB alignment does not show a
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases
represent 10% of the sequence (number of bases at the 5' and 3' ends not

matched/total number of bases in the query sequence) so 10% is subtracted from



85% 90% 95% 96% 97% 98% or 99% i dentical to a
reference polypeptide van be determ ned
woanmvasigzenal 'y using known conputer prograns. PAT/IB2006/003294
pr eferred nethod for deter3®i ning the best overall
r&ﬁi M@Iﬁﬂ¥ §cc&‘é‘ SV SBAYe T ARTDES BRILEAN. eIthfxe Iteﬂﬁmlng
pre i nvention) and a subject sequernce,
r 80 erewee avere pa&fecaly myhtolesll the dnakprreent hdeghmewouldcbawoﬁ(e
det m ned g bthe EASTDB comguter ro ra@yO ased on
geé'f“’i“P f’éFﬁP'?JS‘S SgHucRre s e ‘%a 4 Query
&ﬁ@n@e”r ThistHAOBE delbfichs QAU RACE d@bﬂl&ﬁ% fHat thRR: AGHEY Vases
and subj ect sequences are either both nucleotide

segtherices’’ erd Qfdhwuamctﬂmmcdwmmwmé/ ahgpdvithghe
" Bl ) At B ERER RO TRl o ARSI Raqomanuatty,

agbifleotdd. ODARHgai), BalyMabdsi on3RAM fhd j(eﬁdlﬁf B 2ubjbbiSe@micabe

VIO, 2007/ 031875 PCT/ | B2006/ 003294 31 Penal {y=1 .
J Bihighyaze pelfantehedsaliened WiB Mo eTbYr qRpIsG T BAway gorrected

of
oth2s 8 i YLOURNS S BRRR LI L APORD o1 e
t evehgorgt h of the subJ ect amino acid sequence,
ou2sf S ShekSta s e ripk 2 S ge%&%zc%{azf%@sfsﬁ%%sle

Cobef Nhdaicald e ﬁ@u@@%mﬁ@%m@%@%@e of tHe"Hr@sreﬂtafnventlon it is
del etions, a manual correction nust be to the

r éngenided tharhesaming abidsegsace bEthe ASTBR ppbtpgptadn ig trisntiepd to

ount trun ations of t.
o TRty scuipehenRPn hEri Do PR B Recdbankifiude w
| @efité dntino aefd AMeRjtiead p&RAEIINRINILS HEidabele glerl/Atild acid
and Gtermni, relative to the query sequence,_ the

pEPUERES- ip ather Words o eblapeanadpeplidehavang anappep aciksequence
&

AR o5l paBie il i U aBERUSRSE s Pl

rrmésuxlm:slﬁmthegsmbﬂoﬂwdqhemeamy bs peediéd) geletad] ec l;ubsn‘mmidd\uith

as a, percent . t he 1ot al f the query sequence. .
TREERBrGn et These pl T s L 2r PReA eI ey e AL B
F @siihd 8r SdrbdheteRARADE RGN VT4 AlfdBBHino alfdl equence or
percentage is then subtracted fromthe percent
| daywharg betvatenuthasee tbrininal pesitiayo vaterspgTaBeithaygndividually
u5| ng thd gerfthf |retd eglag arretéecr Sk i .o arrive Caht aofulsn OIu s
POBRETAER T Ty "SCGHes SR E 1 FAP & & O gttty &) P
seﬁﬂ@nt}@rmfﬁmeseque@é for the purposes of the present
invention. Only residues to the N and C-termnj

[0129 he SLftﬁad@@Ct@éH%}é‘FF‘éeW cihar @AY BRtEcwat palwcpHdersat 16@%9%7

8008, B0 SOREO, 90 SRS 10k

s berdetermitedt conscntmnhlyy qsmg }cnasm |colmput|en programms Aqtrsfeded

the fa he t N- an er m | dues of the
S %?t% ﬂmq%ffi 0?5?5? %‘W een § (USR] FaUeRer 42
I @8dniiiiee §f‘tl% %Féseﬁqﬂ#&HGE) drd a@ub_ﬂ:@?&q\%ﬂc@ Aso A8Qred to as a

residue query sequence t'o determ ne percent identity.
Trgbobab sexttienee altgnment, atan behdetaxmimadrismgsthefFASTEDB iojnputer

S epgcl:'lgergr%%age%dont tﬂg gl%gg{h%i 011 é}lelﬂa'.:gA eSszl?.,BCgilnb.ngr}P %osci. 6:237-245

(1990). In a sequence alignment the query and subject sequences are either both

nucleotide sequences or both amino acid sequences. The result of said global
sequence alignment is in percent identity. Preferred parameters used in a

FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch



does not show a matchi ng/alignment of the first 10
residues at the N-term nus. The 10 unpaired residues

woem7ases’Ts 10% of the sequence (nunber of resi @UEABADG6/003294
the N and G term ni not matched/total nunber of

f niinpd- e frlial REGPLEARE Ciftw 0?%@302@% &,
FAﬁEﬁme@er@qﬁen&éleﬁ@ﬁ @@%ﬁl&;&e 88 $i28 PEHIRS=1\83, Wmdow

perfectly matched the final percent i dentity woul

9 (Sige1oR0 anthe fengtheofahgpiub] ectaribo reidiseqrenet jbéchever is shorter

equen ared Wit Q_residue quer 2
0130 0L enat PRl thfted W AR sl g o - or

d et Sdriniiug déletlctﬂﬁeﬁcﬁ bada@sd 6 ifite Al oat, aigbk codfection must

C-termni of the subj ect sequence whi ch are not

meltedpeds/ta rfhegrﬁ@t!tSWwa ip hecagsrthy FASADBTe grags¢ocs pet account
PELF RO and égﬂa&mﬁm GGG %%ﬁj%@g Wen"BRRY

correcte ce again, onl

PEl6baBRE06H MERABA Foﬁﬁlbn@ssedlumqe@&hﬁdamd&t this NS a@hd O-femid,
and, C-term nal ends of the subject sequence,

du@&P&?@dﬂ‘lr e ARRsPrihC BETCEH ﬁ%ﬁfﬂy I PRTESStegrby Cﬁ]&tﬂatmg the
Wxﬁt&?/oﬁkésﬁﬁﬁg o‘f"'tﬁeh 4P$ se ﬁ & th%@%%cgn@@teﬂﬁﬁﬁﬁbiﬁﬁe
corrected for. er ma corrections are to
mestibj ef:mequme,puhlpb mcrb fmatctlmd,fahgm@lrmth awvemtiponding Gdly2dt
As _used herein nucl dthat "hybr i S _unde
et s Rokar T ISt e Tt b soqutares Miilie MR
t hig mafthedhiigied if @h&fiindddyefd®k ¥NUE FASTDFsegﬂéﬁce ahgnment
hybri di zes in an overnight incubation at 4

sol it perRentegryis itkinrbbadsd fiepnhapawentsdersts qamtﬁterﬂ\by the
t
(oioye EPSTRS B e Ehpgeilsd MAGOTHT o AIRRERE, e

angtréit gightity scorenathiy gl pefeenl identit lscore isspRatis WA, for the

fol | oned washing the filters in 0, 1x_ SSC at ahout
65EIP561 3T BEserd &y ooy Anlyireradues fodhedNrandi (ofprmgnt of the

. %ﬁﬁeegéqh&ceee‘vﬁfchtae RotndtH A Mdhed w8E &w%xe&%éearuk&@ are

heavy chain. Although the boundaries of t egl on
ofcoasndeﬂeg Gohthavpprpdsas of magm:tllyvaijg/stlsg itigghpéryent tifentity seme.

heav chain Fc.region is ed .
s 5 o e 8o e eSS AT ot Cogroming
tqeglh@esﬁmﬁ&%}ectgeqﬁmo@us [0134] As used herein, the
termregion equivalent to the Fc region of an

[013} lnmuno i s issrmple; 99 smedel regdynwibipgbseanense i alsgned with a
0 ergélﬁﬁg?bcae}fgeg&en\ég ci c?e@érﬁur?e pe‘i“&:?t 1dgﬁ1t$r e@hé) ({11%18 onddcurs at

i NMUNoO as vari an erations
whthe m-tenmﬁhu of tisdabiect sequemcs ana detréfoa) the EM;SHB]S ellhgmnsm
but which do not d rease antially the abjlit

of 48R 8% FoWnb R %%emﬁ g rs&#%et%aes plthe NN @ﬁgmus
( S 0

o Cingalitd %ﬁ%’ﬁsfﬁ%o SR the Bl (B IOk Follanc at

f r then N-h end-G-eteminmi snod maieshedrtofah tmsmbér bﬁ gosidcs ay)i thqn quéry
glns(tjalfpg%i{:g)gﬁ%l lg)f gtspgtﬁactt%}%q{n %S tg%?l 1dent1ty scosfe catlculated by the
FASTDB program. Ifthe remaining 90 residues were perfectly matched the final
percent identity would be 90%. In another example, a 90 residue subject
sequence is compared with a 100 residue query sequence. This time the deletions
are internal deletions so there are no residues at the N—or C-termini of the subject
sequence which are not matched/aligned with the query. In this case the percent

identity calculated by FASTDB is not manually corrected. Once again, only



can be selected according to general rules known in

the art so as to have mninmal effect on activity.
w0Sew/03687§., Bowie, J. U et al., Science 247: 2804B%06/003294

(1990)). In one enbodi nent32 a regi on equivalent to

t 0

Jéﬁdﬁ npc(s?c&ng Qu&ﬁﬁé tl?éslg n%ﬁcg@ngg%rgrﬁﬁﬁl r??és & ath?sgfgf%ﬁéeaﬂ%%, as

e@ibpwﬁddantthé EASWDBFzﬂlgnmbgt ovhic e men mtqha&/ahgled with the
correspondi ng region from nother cl ass
. ‘&H?HY\%?@P%%?IE‘FW“H ceRgst o Oﬂpﬁﬁlanrl@léorqegtwns Affto

Ioca |za%ﬁ%km®§me§§ﬂh9?ﬁ§&ﬂunk ﬁoﬁernwcb|g|

omain refers to the amno acid sequence
[0132]of a CAk gsedrhe&mj enticlpiolayid it I'igbridizecindesstriegsp oemidisioas”

f h WO 2007 1875 PCT/ 1 B2006/ 00
L1 3 BBsIE s seushsk e R i P dt PRRmIEATE hie
qg}'?b‘?fd e'rs X, faié gﬁgﬂpig@l?wcgﬂatI&OMzﬂ% GPHREIB6n 88hP@sing 50%

rm na an enzyne. [0136] As used hereln
t foembumide, 6% ISSCt GﬁOﬁmMcNa@]n 76 efhildr divm tlesy, §0 nﬂ\égomain

Sesehee G b opdedmndlnndutiats % &adagnub afn 2l fie
F 8HaRRd, RheaRll ARhdPGYm DRAMRUEH b %Emﬁ@dﬁé fafetEatoon

functions i1 nclude, but are hot limted to, Fc receptor
bSﬁ@langbcmtﬁﬁ"rﬁty ant i body dependent cel | ul ar

cytotoxicit anti bod oen t [ 1 ul .
[0133]p hagoc cﬁhe%g%f tera,i? ?ﬁf(ﬂ Ear to'a C-terminal
| FIR RS CRANB G P SRl eﬁltﬁéﬁf,h&ﬁ@ bo&&ﬂiaﬁgﬁoiblﬁe Fc region of an

ant’i gen-presenting cells own-regul ation of cell
slgG heayyrabgimpnight varetsbghtm fig7hummen lg€elicans chiin Fetrpgion is

o R RE RS SugPh BpBAfE ARnoBRM BR0e Blnsinon Gympps e

gbam@;sﬂltaimm engl neering are considered to include
mani pul ati on of the glycosyl atl on pa tfrn of a
[0134h at ur absyusee AgFemnGe JErR deFABI SHIEH0 |fwt@’p F d&giog @nan
a R EfG f th
¢ R RS iR SRMn el FaERRL ot e
efgiregien ofign dhmiheglghylmoasywell ke Manmmhammg/ altdrations evhich

i ncludin enetlc ul ati.ons o

omoglageaégh%wt ﬂ?ﬁ@%ﬁp éffl {"F Wib% 0 ) desrease
Ik\issm¥ih: g& Iﬂsmalﬁﬁtfygdmge bASLERPIECHS@tel dFfeR) IfinctioRs
one enbodi nent ycosy ation engineering is an

altueh as anibody dgp«;mbstycreﬂlnbn s¥letaxswtyhc Fpy ¢xaply, png or more

R AR o BOSHM A b hR PR RGBS P, Rgion of

f ug asmluhé %Bﬁﬁﬁrﬁﬂﬁ)uﬂﬁﬂﬂsmﬁa& lods 01Bi8logial fuseidnh Sﬁcfhl variants
t he tern1 ost cell covers any ki nd of cel | ul system
wierebe elartadacesigingde sagral srlgbmomay e thapet s986 pigaigmal
a | f t
s (O BRI a Sl PEFRBI0 19900, Tn
mmeamnmnt tcm'egdmwuiwlenstmﬁtefs: region ceh blso f@HKpart of a

3- EBNA. | | SP2/ 0
r@s s T¥Son e oty SR ciepion epielenedi e
%zoﬁﬁal%alénéo s@éébﬁ' Q&Qp&ﬂlﬁgs rei8AStrome hhdtherl BRESof

and pl an cel
immunoglobulin heavy cham (e 2., IgA IgE, IgD, and IgM).

[0135] As used herein, the term Golgi localization domain refers to the amino

acid sequence of a Golgi resident polypeptide which is responsible for anchoring



name only a few, but also cells conprised within a
transgenic aninmal, transgenic plant or cultured plant
wono@vismEs ti ssue. I n one enbodi nent, the host pcelB2006003294
engi neered to allow the praduction of an antigen
uj, f

PR LBl VTR R oy el Tudzeton
advmanﬁaommi;w anytd ﬂ@nnhylal"l’ta@ﬁeﬁan empynfeusi on protein. In
cert a gl nent r

t f
01361t o s B P (e el JBt OBVl & T5e biglogite

PRLYARP Eﬂn‘i’(ﬁﬁaﬂ]é‘tﬂ tHcQF Q%Bo!n |(a ﬁ@cfv‘e%édwéncd 1t 18Eid8 br amino acid
enbodi nment s, host cel have ~been engineered to

h@qeen@b Mmam:t qulregrceﬂ wed lebpdfhl ixemgles of entibody #ffpctor

RS T R AT

a&épbﬂdehv csmmm@,&smlcttyt RA®QT)es %hﬁﬁbds}'f-deﬁ)BﬁleﬁOr Eellular
6- fucos&\]aransferase gene as well as_ interaction

o@hagﬁ@ft@%& b oy ipkingyseeretion flapume-complaranegdiated paidgen
d
SIS gt e MRS et e Sim et

[0137cel | ul As use‘dotmxam,l tthe atefins e bhdidhay, Ceytgme@vw’pl tngineering,

medi at ed by solublcg Fc-fission protein contalnlnga'
h&(ﬁ%”@t‘eﬁr Q?ﬁ”glfl?e’? SHROGEIEHES ﬂﬁl‘f”eeé?éinﬁ"d o

the cloﬂﬁﬂére&’fto ﬁ'i\ld&ﬁ@h&ﬁﬁ&%ﬁ&ﬁ ofBle O@ycﬁyla m of a

i'mune effector cel , Wwherein: uman .
| matuna by efctwcing rorcre¢dmblam mlmpmleatsudn a@fanl aatigec pinding

Do RO RRREAR Grrteog nehatd, BB e Hilare

Ferefabsli éhgiicefif Oith@ B chsTation MathihegioPh céll ihidMiSaenetic
Such a population may include,: but is not limted to,

peeniphiatiens pf &eﬁdomw@@m@wyl&@%pﬂbmm aohipgraltered
|
BBl LS A gAMbt g emppgimen.

agliycdxgthities eﬁngmrfgmsmnmltemmn én plycosyiteanafetdsb adiivaty. din a
Fcfu3|on proteins bind to target ¢ V|ath

pPatietlpr eophodimegtyt (B FRERAETDBTeH el q@g& osapEy 2}18%@56
Uéﬁﬂut?%h&/'of‘ﬁmbE{;ﬁter%Té}hée%ﬁﬁ%Sed Fc-nmedi ated cel lul ar

cytotoxicity is defined as either an increase in the
~ [0138hunber AsfuséChhtrﬁblod}E— team diostecklcaives anyheind af eellulgrssedtenn

a en t a |ven concentratio ant.i bo

or it P Reifiest th EERENEE Heliohfdhsr tnsC bl Baa
t BHoWRlles flthe phtehthRIVERIMANTRED eflisRacluoedimied cells, c.g.,
cellular cytotoxicity defined above, and/or

- Btrendlion okireteellswsih aHEHEGeHn PR aels, HEMO3 SBNGA cells,

F

SOty il R VLS R Q0 St e,
n uasmePEszCG w@fit ollndyidomn gellsegeasicells, dtisect della agd plant dellsmau
by the rrecha i smof Fc -nedi ted cel | ul ar

SR B aiteY. ut phe o llsepamEged itk & faasestis nitetl fpmzgenic
ﬁgfa% O bfthdr ¥ gﬁnf & ﬁhfn‘é?tlésﬁet hE 0fE ehiBb@nent YhOhEt 61 iy
diated by the same antibody, or Fc-fusion protein,
penglueseet toyllow the production of an antigen binding molecule with modified
glycoforms. In a preferred embodiment, the antigen binding molecule is an
antibody, antibody fragment, or fusion protein. In certain embodiments, the host
cells have been further manipulated to express increased levels of one or more
polypeptides having GnTIII activity. In other embodiments, the host cells have

been engineered to have eliminated, reduced or inhibited core al,6-



the sane type of host cells, using the same standard
production, purification, formnulation and storage

worbdradss7swhi ch are known to those skilled in PO®EIBI06/003294

but that has not been proddced by host cells

by Sngaet At SHBLTT  BbA we? f WGP Srfasta
hayiRgpasfs 'bﬁﬁﬁﬁgre@iﬁ&ﬂ HQHY cste REBIRESsyRRhkfdlads gene as well as

CytOtOXICIt DCC) is meant an anti bod as that
t éntmapigortiefithe eere né.geﬁlnosyﬁwsf@gasp gepErewHD itARstats-

e S R TN

t hatisddy-ddpaRdeac etiptae Oytbloicitganayeldardgtovidinnediatediy a
Exanpl es set forth herein below Another accepted in
isp lepnBefitsian aoteis catainpg wBuman Heyegigas &ylsu%lbémmune

&%&ngﬁ'léaﬁn}r%he&haquﬁs Wbl %@Eﬁ% nehs 4ARBRY

|gen reco e an ng ‘region o
thﬁ&amfc&h&meﬂﬁnthe assay uses human peri pheral bl ood
nononucl ear cel|s sol at ed

d of
[014Y andom Kredhgue n”’W@‘.ﬂet clab ﬁ6)|l S Agd B9 ’tC’B‘rot%I lg@?chtes %at
t hﬁsgﬁa?slﬁ)’reée)%td‘r%ﬁ {h%{'%/égﬂfﬁce@&‘éﬁﬁlgwwhtt&yﬁﬂﬁd t@%é’l@:—re ion of

protoco are i sol ated usi ng st andar
demnsibodies oenf Feffusien poreips eoé gerfersn affdctar éunstisprendueh a

at 5 106 M

¢ opelirgeed e e isgi Bl s] Bobaiieh PP EE b e b

NEPRALS) arldAs Wesika dilfdr QNKY beiisexponent i al growt h phase

wth a viability higher than 90% washed_in RPM cell
[0144ul t ur eThwrzéw(y-4aéa?éqdef@ﬂwneﬁelimuﬁﬁl by e egfifodigs or f-fusion.

(]% U%Bléﬁlg% da‘iixltlhw%gf?r ii]%lglﬁ-i)kot&ﬂ f)faﬁ%‘%% fﬁ? t Uéeﬂnssvfi'éf‘gle 8%’otem'
1Gsartetéradind] to theiFe réglbn.m croliters of the final tar get

cel | suspensi on above are red.to h
[014%] 96- weh§ used desinthe tebtpélg% eaqe@ ;Fj igted cgga%cgygc\),\tgxzczly is

S e e'fﬁﬁk:él Xs Q{Heyﬁl?glcfcra%‘]@@l@mﬂﬁé o “ﬁrRledQ—‘Jarg&Qd Bd11s” fhat are

culture medium and 50 mcroliters of the
r el:ysddt inng g thog yat asgivent convsntaationaefdandiibedy.t ¢reoft Ba-fiston

i . .
C Bl dp T tc o pEBaY el by SE ke huist g -
t h@cahRl ecaRNEeRibRdkicRy dsnee ambeyeand/) £ qeddckien in the
maxi mum r el ease (MR) controls, 3 addltlonal wel |'s |3€;

t h@q@ﬁr&taéwé ehantibaiyigr phie-fusioaiericindp dremediim surrquadios
O MELE 955 K e UERHR PO
i nGdlle’adn afgntehemaer; bi tedyiechahisti afifc(-peiliated cellalbowwdtoxicity.
The increase in Fc-mediated cellular cytotoxicity is relative to the cellular
cytotoxicity mediated by the same antibody, or Fc-fusion protein, produced by
the same type of host cells, using the same standard production, purification,
formulation and storage methods, which are known to those skilled in the art, but
that has not been produced by host cells engineered to express the
glycosyltransferase GnTIII by the methods described herein.
[0143] By antibody having increased antibody dependent cellular cytotoxicity
(ADCC) is meant an antibody, as that term is defined herein, having increased

ADCC as determined by any suitable method known to those of ordinary skill in



vi) for the spontaneous rel ease (SR) controls, 3
additional wells in the plate containing the | abel ed

woangaBisyel | s, receive 50 microliters of RPM PCeIB2006/003294
cul ture nmediuminstead of t3ise anti body sol ution (point

. edi ul el : | . .
ehaPiOM adtihibd WITCAIPTls ap it b fiel o Rl in
1 Hebaw. Anothe; acotaDBAA3E AEYCC BEGRY BRAOHGWH3294 36

Viii) 513 mcyroliters of the PBMC suspension (point i
above) dre WYyaway vsesdaigst Galls thatgrg kagwn imexpress the target
et et § @R ARDYIRS hntihi ich Ak ates are
pl acg%l ie(r;1 %iri} ingﬁbat%gﬁgﬁg‘é@%&% a rr%ls?lg)ﬁ(g{’e at 37C
for 4 Rour s;thé xapsayhesasehtmén geriphgrel hidodnimohbouml@acdells
ts.harvesteed and he experinmentally rel eased
r ThBMC 5 rER B3 g & o B Gsrapaiing dope. a effoctor
cagid;er; x) the percentage of specific lysis is
calculated for each antibody concentration according
t o t he 39 or mihesassBRSs wRyied VRt 8RYrdmglOFpllowingpeottfdli s t he
aver age radi.pactiqyit ntified, (see point i bove)
for that _al i body” c%]% t 1Y | bsﬁla&f\‘fi ?ﬁng h@%ﬁfa@‘é‘srﬁy
r aditefigativh byocadass hitd 8¢ SHSRAIAPLY x110° cARAUEN KO LbE
NRfontroI_s (see point v above), and SR is the average
r SHYEOSHNMy quantified (see point ix above) for the
SR.control sjfsee [ Vi ve). “increased Al \
6 Geri nad Ay o tROMRLe Cells BROUENm Hy (AELEARER Sl
peretiends alparvestedsfoemithe exponsitial ghseth \phdsenvithavidbligy higher
ant | tcb%%; COﬂC ng{@%ogﬁﬁan e Lested above, and/or_a
redtction Th th e BT T labrledswily 10@migre-Saies
t of HChjiwaste®@RAcH#ith coff clifge HRetuY %@%sﬁﬁ)‘%ﬁ%%qn Q11 culture

specific lysis observed within the anti'bo
c e pia desity ah @ aells/tdd above. The increase in ADCC

is relative..tot A Sur with the abov
assay, nedi Wed %98W%0§E§Wg¥ﬁiﬁﬁn%3@§?tcegﬁ@8%&¥ 359"%%%
s ammsferyg@btoahclnesll of 806 SvellibichgitéliBateane st andard
production, . purification, formulation and storage

met hods, whi€h afe RS sFernbsdilyrd foedt000merhbtodt 64
byub/miihat & PIRd A ells,. .
en%/i neer%égﬁtéuolag{:/é}r? expr ezgng Wmﬂf'{gp.telgin%% it%ee ﬁesg}t’ﬁléi aﬂ’&b‘)dy
Vedluderisese wided tbitlzastargehedlts iamieh 96-weil ghitroGha E»[hté,\ltésﬁﬁg in
A%_iigi §Ub8tita(l§11£'190<&s 5}01441 In one aspect, the present
i AVEIRTICOATPYS 4Pt aotiaiipiso T mgthat il consentiation range
heioty; chai n and/or |ight chain V regions and/or C
regions, and to the discovery that the ability of
these ABMs ¥b i néudles matimugigivadei(VR)aottiols, Bydditiowal wells
t ﬂ{@lgéprl]ﬁg %%&.%@i@nntﬁé ?%bé%{%dtlaragteg ce‘i]rs,o rse%éilvle ggln%%ro?it[erg g}: g %}%)

antig an
(V/V) aqueous solution of non-ionic detergent (Nonidet, Sigma, St. Louis),

instead of the antibody solution (point iv above);

Vi) for the spontaneous release (SR) controls, 3 additional
wells in the plate containing the labeled target cells, receive 50 microliters of
RPMI cell culture medium instead of the antibody solution (point iv above);

vii)  the 96-well microtiter plate is then centrifuged at 50 g for

1 minute and incubated for 1 hour at 4°C;



(i.e., induced or increased) or reduced (i.e.,
i nhi bited or decreased) by such nodifications. Thus,

woher7psessent i nventi on provi des pol ypepti des, POTIBmI06ION3294

ABMs, having nodified heavy%chai n and/or |ight chain V
regi ons an 0 hedl ue >

(o0, veat or ) oS o oL B850 are
2@3@1«"511 0B4&:81 SveRET Memfe@%mget c811 ratiet dfdd sl érrdrthe plates are

neratln S aV|n nodi f chain
SPB9egm pp Swﬁga%ﬁ%ﬁ? %‘%‘é@ N 6‘3%& S, and
met hods forjxysi nge saMel 6khﬁn£ﬁ%@hﬂﬁﬁﬁw%ﬁ1sHﬁﬁéﬁ%&%nd
di seases and’ di sorders. It i's known
st exabrimenthlin rlensed rrgiwacwmty éERb s thantified nmpgus igemma
efficacy of antibodies, including anti body dependent
‘C%PP' ar cytotoxicity (ADCC), conplenent-dependent
cyt ot oxi ci ty) (C%,pemﬁtag@%fls?gaﬁ& ipsts f cal@fiel or each

arrest or apoptosis and ocklngior i nhibition of

c@tibody eareentiraien acogrding fethy fosmulac IR-MRYMR-AR)an d 08y
I
o&,guc & onsl ’%{F Wer %{ egldf’ciaﬁt!: \%hf d& 1 165 ése,s :%% n""tm)((: %ﬁoveg for that

eaibody b()noa@t@a’tioﬁt MR igutiosieriga kadu&d&tlvbjbqlm@ﬁﬁba(/s%e bei@nix
reported. Cerisano et at., showed the induction of

cHggk dor thegMBe rariEels (899 Peidhih 2b9VeN-addk SRz éy thsy average
2RARL LR Jp]\ahgggfgggg ?g@ G B6dwe lf&gthe SR conrols (seq point vi

phosphat I"dy expos nor pho og
citarvgks and/ or propi di um |od|de (PI) upt ake), as wel |

h t
sti nu Y D PR RRRP: B driieias sBRioa nugipein e
t i 18éifa oygpwfﬂéuﬁm"bbser@w&t&ﬁt& antiBtlyl cofdedfaftth3
MAb and 0662 (& (Cerisano et at., Oncogene 23:'

5664e Bstrd abowpad/or areftesiion an thegarceairabon ofapgbedtrequired
Y RO T B RS BB AN SIRISTR il

. ame affmﬁ)y coidentrhtidradngaxestedaioypl Thaiggeagdh ADTO]s relalives

(Hahn t., FEBSLetters 470: 350-354 (2000)).

plo the aneagpredivgidhe fhews assdve Weipheck hyoha same aphody,
I t t

OprofiTEA By Sl bt E LAR] fifntho!safhcMihldald Mdduction,

apopiwesps, fomulafmmsaﬁldmtmageTnﬁMdsswbﬂéhMeGmSm tethoat skilled

2R hEBRAeL e gt Dot sy Hoslistly Sy tteeio ogereRpists

cgﬁwgﬁe-independent cell death, which is associ at ed
with cytoskel etal reorganization signaling pathways
(Mateo et at., Blood 100:2882- 2890(2002%% Each of
t HatiggoRiadimedyiplseides Wik BearicChain and/Arbiehbt baie dowae dicd
bjubstisftiongnce in its entirety. [0146] In other
exanpl es, certain antibodi es against CD20 (e.g

[0144} | t uxi Frabneapgpect; g mmﬁmenmd 1@@5@6{@%@)&%& qmpm

b%%ﬂgé@ vy|C c?l %l 8)%{ é{l' nducg 66%%%0 @%?orgb%?%c%)%ﬂnag{d to the

( 203 kery t}ﬁomerabnuy e s@ABN e ULhahceOidliedig AL atAR of a
anti bodies with little or no signaling
target antigen and/or mediate cross-linking of target antigen can be enhanced

-

(i.e., induced or increased) or reduced (i.e., inhibited or decreased) by such
modifications. Thus, the present invention provides polypeptides, including
ABMs, having modified heavy chain and/or light chain V regions and/or C

regions, nucleic acid sequences (e.g. vectors) encoding such polypeptides,



activity (anti-CD19, CD21, CD22 and Her2), ability to

i nduce apoptosis or growh arrest was enhanced by
woheimiosad7by converting the anti bodi es into | gGPCTER2006/003294

honodi mers. Chetie et al., #roc. Natl. Acad. Sci.

Meth ool Serdet IR EpolypepNBS hatRE TR &R Eh iR %nd/or light

enhancenent was éhe to Increased negatlve S|gna I Ng
anlnaxno\f rego1R eaYH10B teicnsPET/ mBRaBEHI06ERIdme 8the treatment of

er crosslin the tetraval ent anti body

'd? figpdges @?e‘ﬁ&é@i? Proc. Natl. Acad. Sci.
[0145]94 7509 sl #ind vk ¥k - se@r@lsﬁle&ﬂaﬂi&hﬁgar@riﬂvdlm RRER&herapeutic

ptosis have also been achi eved through the use of

apo
sdtensyapk anfihddinsdiieduding Ratibede slependetie geliviay eﬁe‘@swy

cal Se hirehi n nvi , 0 e, 24:
(> Bt DR, RIS, (POL A RE dufeda §
| growthpatat efl alb@’[@maﬁlytheﬂﬂécﬁ;ﬁ@&enﬂﬁbﬂl&ﬁ of&dll R, cell
[0147] Wthgut w shing to be bound by theory, the

pi-’rre%%mﬂoprﬁ?@ﬁw@l W&V‘éf otrscellHprrygnts hEar creaple. lwmceﬁﬁ

cRoldiBy AFbaPaaR  SRLUARIHRN B A A EE ml
(‘EfmlbbrhesﬁlBMebeen m}immi&i (lerisanoler i tshewehthk imigcm oﬂcastpﬁse-
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speculated that the enhancement was due to increased negative signaling and/or
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antigen binding sites are brought into closer proximity to each other, the bound
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polypeptides comprising a heavy chain V region or CH1 region or portion thereof
and/or a light chain V or C region or portion thereof. In specific embodiments,
the parent polypeptide is an antigen binding molecule and comprises at least a

portion of a VH or VL region. In certain embodiments, a modified heavy chain
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template. Thus, the oligonucleotide encoding the desired mutation is incorporated
in the resulting double-stranded DNA.
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variants of the nonmodified starting polypeptide (see, €.g., Vallette et. al., Nuc.
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modified ABM is complexed with (e.g., bound to) the target antigen. The cell

..-L.

signaling activity can be agonist activity or antagonist activity. Accordingto one
aspect of the invention, agonist activity is induced by a modified antigen binding

molecule when it binds to a cell membrane-associated receptor and initiates a cell
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would be by the corresponding non-modified parent ABM, thereby reducing or
preventing cross-linking and oligomerization between the bound antigens. In a
particular embodiment, the increased cross-linking or oligomerization results in
increased apoptosis. In another embodiment, the increased cross-linking or
oligomerization results in increased cell differentiation. In another embodiment,
the reduction in cross-linking or oligomerization results in decreased cell growth,

decreased cell division, or decreased cell survival.



conprises a substitution of an am no acid residue at
one or nore of Kabat WO 2007/031875 PCT/ |1 B2006/ 003294

woé4opasig7zsons 110 or 112 in the heavy chai n vapCahBm06/003294

region. In another enbodi netst, the nodification to

[0158] t he ABM,&RMHAl mS&Ficaionk BARL bi@lb%ic%rgér raés!o#tﬂe%géxg%ﬁamv
he | a terface

[0159]

[0160]

substitution in the light chain he in
beioreeCH hesgignaerdight ehagi b rsgion or GL regionemabietaccarhished

B0 RO efort s 158 SleditioRiek e Ao B e
of) taBaict?e 5F the oSy péMidedckbddd in #dSuredbf tﬁ@ﬁlbs{i@%i@%{/ fot N

one enbodi nment, "an am no acid may be substituted I
geaplatasagheet opbslivel qpnfarmiabon.i(h) thiehayas eriydserdabinite of

I . . rad o . Cd
kgl & ParbSn RS 1O e QB B e 508 0, BB EEw
oByurgagRedidees 4re Pdigidied gndN cRBdek MRséd dMEV@NInoh CfdPehaai

a parent nolecule with a framework region that :

PHIPSFIc8es a desired anmino acid residue at a particul ar

posi t {gn. L r Lment, the

nodi flk@ati gg&?%*“?ﬁ%%\%@é’%ﬁ??‘gg% replacing the FRI

of a [@r enneutrd] Agdiophilictdysideg thil encoded by a

germ ine var.iabl e gene sequence. [0162] |n another

embod{Hent 261 #®> EMvent i on, the ABM conprises at

| east (& Chhsié-a9h Y, ad1y¥04lf | cation of the ABM .

conprises at | east” one @amno acid residue

subst (Put | msiduss hehpdlventetchaia opisntation: @y, ypepinidde. I n a

partif Iarar rrtg d%gnqntp%the nodi fication to the ABM
’i'on

Q
corrprle?es s OnP8F one or more of the anino

acid sidues at pasitions 148, .149 and/or 150 ipn th
oy NERHOHS ee Rt Hn B A s Eipe gy ofoneo
@fREEThsses 1R a bRt bMother HlhdseCoRErvalvaREiilthiasths vAMEAtgen
bi nding nol ecul es conprising one or nore truncated

eornBing & peresitol gne o§thesoilathen fpr anpthecmemberSpithe same
cated CDRs will contain, at a mninum the
specCificity- determ ning am no acid residues for the
given CDR By "specificity-determning residue" is
irxamplatn BelgpeesledGemptisiag Mudefiei ABMsl y i nvol ved in the
interaction with the antigen. In general, only about
one- f I dite dspectd,tke prsantindéntidngs febsediyantigen bindirgivelBcuebR

AT Ty —
GRRalAey 880t fan8r DY rrfe@fatee)&%'gg-lhgllkir{%g g?géﬁg%él%g dglfn one

interatom c ‘contacts fromthree- i ng
amipodiment, the atodificatién tchihe ARNfumnueisenat lat lont ymato acid

i ven residue .posjtion i.n accqrdance h the metho
B BT AR 3P Lot 3P i BURAGEERS g i nesunchelibi 1T
cBAA5YariablReregit 8NEmPhredtb C pafthe ntRERIY IIRCHPHRRAlapd
by reference in their entirety. [0164] Accordingly,

ehbofimeah thonbstiuienisplaresas radna ssidresidgeindicady chain FR1.
Pl anﬂ%lfe%hi Qrﬁbodiment, the modification to the ABM comprises a
substitution of an amino acid residue at one or more of Kabat positions 8, 9, 10,
11, 12, or 13 in the heavy chain variable region. In another embodiment, the "
modification to the ABM comprises a substitution of an amino acid residue in
heavy chain FR4. In a particular embodiment, the modification to the ABM

comprises a substitution of an amino acid residue at one or more of Kabat



conprising at | east one conplenentarity determ ning
regi on of a parent WO 2007/031875 PCT/ |1 B2006/ 003294
wo200Tai3esyRl e, or a variant or truncated form t rerapio06/003294
- containing at |east the spewdificity- determ ning
resitdues1d @113 the @1@:{621 cRERNVaARBIE YegflRl &1 %dihé}%nibggih%t
wherein said isolated polynucl eotide encodes a fusidn

pbp ypediicaion tor Biee ABM yconenyishs jak déaat ede amino acid residue

- | a.fusion polypeptide that is a
e B EBRRAR RS BB R e CiBtne e
tihereppinyiculat @atbodEn@OMHe SRIAARAEE to CRPABNE Wodfprisds a
dﬁ%berm_nl ng regions, oféﬂgar ent nolecule, or variants or
t s O FngnRo aeid redduccd vraphmate et Kabatpesitions 40, 80,
qg@qbguﬁﬁb?-deternining residues for each of said
thfee conplenentarity determ ning regions. In another

[0161]enbodilment entbodimema)| prunsihe @bﬂddﬁa}emﬁﬁeﬁtutéd%ye%&abfaﬁng a

vari.abl e.region of the light or heaVﬁlchajn of a |
difpgtion .fS@ PargghRaIPsRed)thaf desuls dy themdesiredhchange imthes
S Rl RC T Al BnkfR1y, B MARRLAEE T, BERBAEY YRRl
i1aplaeing on entiredirareewatf region offadiafdnt thadertuiegwith abfraakvngrk

. |l e conprisin t l.east. . one, conpl enentarit
RREH o g0Rdss B oSl e i R R pBc positosy da
artiduled eaibedihaf tht ARIERatiERNS BleMABE Mmhast rdi&ing the
3§§g|f|0|ty-detern1n|n resi dues for said

plepipicl moleculstvaitnihei TRy eregileshby agetmbonyariablengena:
g@g&g@&e derived froma heterol ogous pol ypeptide. In
on enbodi ment, the nodified antigen binding nol ecul e
[0162]conpr ilsesothbr @sbodiment effieninaehtion, detABN Cnigisc s 1006 a
he .par ent eclue, or variants or _truncated
R SR B oo h o SV bagRpriemat least one anmino acid
B8k b@istiMnidRt & LA FES h @f 254l
three.coﬁﬁléhen;arfﬁg dete%hﬁ%?%gmggé?gﬁé.:ﬁhajﬁgﬂﬁ%¥
Sopediment tthempdidicatieio dirt AR®copipnidesmbstitldaLdfene or more

SRS ania ot oSa 40040 rors B Wby P,

tdogstattrbgen bi nding nolecule is a chineric, e.g.
humani_zed, antiboqﬁ._The.inyention is also directed
[0163]; o netlngagtheraspent the invsatomisdliferted tamodifisd. abfigehi bigding
t j e treat ment. .of.
TRUBSUL RS A8 or RGeS BRI, B0Fyl LT IF N iBling

[0d66ile.| Budlstriumavad CHRE val\wenaln, aee MaRinirs, e Specificity-
[ é%{l}ved in the the%gp utic. efficacy of antibodies,
i U PRAane pHESS ep f s vt PRy BY "ogeifeibkiletemyning

(cORGR) is B0 t%@@f&quwgﬂﬁ@&n&mm%@ﬁeﬁg{l ﬁe(i&%kﬁ%@g% |

t he induction of growth arrest, erentli
dhe aigsnodn gengrall ely aboet pree§Bhto pmarthitd afithe sesitiuee i ed

t oied JABMVs t hat .have increas abi. lity to . .
AEDR BREEG b Rpa i b OB egusabigpicmining
evidwendh b pedichiaf DR caABM id&ific@ B3R Exarfpl HotHutABNor
that has little or no ability to 1 nduce ‘apopt osi s

rBiFEsoS GPRipeld fapribragidigensonahmogelingsmd determinaiiomof the
Q;@cﬁ\feﬁ@é @arﬁbﬂRg bid glgelé%Mdue position in accordance with the methods

described in Padlan et al., FASEB J. 9(1):133-139 (1995), the contents of which

are hereby incorporated by reference in their entirety.

[0164] Accordingly, the invention is also directed to an isolated polynucleotide

comprising at least one complementarity determining region of a parent



that does have the ability to induce apoptosis or that
has an increased ability to WO 2007/ 031875

wOCHI7IBEIS6/ 003294 46 i nduce apoptosis. The ppresaB1006/003294
invention is also directed 450 nodi fi ed ABMs that have
ISIEQAS 8Fla Midnt b¥tnirRated B FEREEOMNLRtREA iea&&hegsﬁéélﬁcny-
differentiation as conpared to t es on
ristermuing jesidugsefoesaid mnlerﬁcrrtamdmtmun@ i) gmmheeaivbald

diotised Potapiiiatn hodBoh sip i vemidh. rchmiet oveh g nes
gaweﬁﬁmgs ehBORM fuSibn g)@ly%lﬁﬂe?%ﬁﬁ 1§a Hwﬁéd%ﬁué&mlh&lﬁg

oes have the ability to’induce growth arrest~or
dngleadent i kbt jane @nmﬁanemasthanpolwnmi@mled calmptisesy thise

B EGAERY oPhBR St ns Rt OB S P bR o resied
yaithercof do@taintg o Ibésyth@fsp@i(ﬁkﬁfyLdHEéﬁrﬁ‘lﬁlngifésﬂﬁerﬁﬁ)r each of
| ndi cates that rituximb operates th

CORISTRAPIASEY SF SHBE G fogios i SRbat et
oL s?%ﬁ@éleeso o% @éeé?l@ketyv@aﬁlel}%r? E_@ot hgaﬂfSIt }Eiﬂﬁ'ﬁga

ichimvérico(eigs, Taunfanivetl) alm‘,lhmﬁyl ﬁ'&ﬂeﬂnﬁe&hﬁsn tls Rirthyr BRedtddCol the
itro. .cln con og de of action in vivo of
AR egﬁg?o@%@ siagh p }S‘HVQPHQ?S has been approved .
0165 f or thgt t
(01651} 07 | aabfe, bibdient Inbin{ b I REU O F moRTRl SIRAA
@mdmgmylegmle Bg_mpnsmg aetdeastsoMnipéﬂmwm&odétemmngregmhuﬁ e

{
bR BBRE % g Ry e o b ysiaeEan Baibe
tSb&lﬁClWé‘@é'ﬁ@ﬁhﬁlﬁgQéSl@déE ifesal dc@hiplemeathlifydddtti 8 Pegion,
cells. ~ Type | anti-CD20 antibodies prinmarily ufilize

B SPRRERNE RoseR e daryest ﬁ@@ 3 heteromou@pcrlyp@udp In one
- T R

antplebidGrantdetzadingsy regieis ecffsthB phrens maAst 1\ aﬂmaﬁamﬁ oR
and d enni e,

b See, e.q., .M S,
ST R L N T
@oﬂ—eaaﬁbf id thr &ﬁgpléﬁé{t%tyjd%%mlﬁﬁg g%)o? EPLEIRR er %&%ﬁ’) ,

he entire content's of which are I ncor por at'e
tﬂye nyodifeadesndigen [biddied mol®ulePasmpulysplthe PamableNoeglon of an

RO ey HEFL B aerfion bl skt Reg i aieen

thglitg b6lecks mmmsﬁ@ege hiufhaniBdl, @RtiBodhy MBe invaRti b iCPRO
anti body was_engi neered to have increased effector

fdifeetes tiactfodyplaraknsoach @ﬁélfieé a@@gﬁérbmcbnga@p@nmles and the
%QQ BF %%%eén"ﬂpé t!r% tt%)ent%ff fd?s‘é&ée ?ﬁd r{g g&&&%@a@é ﬁl{%orgggy

anti - Into
[0166]I n ondt 1selmimd1 ﬂmtltsevdriienmhaﬁrem& arg) el vednini the dhtfr@[fduﬁd

ant i, 0 ant.j body caonprising
fﬁ%@ﬂ/tﬂi Ofll‘FSa H}fgg@g @HQWYO Hepgng it eollan oapipsisite
I Y n
Ry SR ARAIAS b fer QR bRy TTPGah i dnduction of
ighewbasiset, felbdiffeientiatidn, apamiptsiss by t he nodifi ed

[0167] anti - q%%%reasent 1n\96q'¥ibn is directed to modified ABMs that have increased

ability to induce apoptosis compared to the corresponding non-modified parent
ABM. For example, a parent ABM that has little or no ability to induce apoptosis
may be modified according to the present invention to generate a modified ABM

that does have the ability to induce apoptosis or that has an increased ability to



I n anot her enbodi nent, the present invention is

directed to engi neered Type Il WD 2007/ 031875
wOCHI7IBEIS6/ 003294 47 anti-CD20 anti bodi es harCmgs2006/003294

i ncreased ADCC as a result 4f engineering for

fsnggéseteaﬁﬁﬁt?gl?f g“gﬁnf%tﬁenft Hivehdi s aRE anbdtBPidimbAESd BBMs that

'ty to Induces apoptosis. In one
erlocirémad gbilityao dpee growsnarresGnzeoll drffargntidtion assmparese

a _substitutiion in or r ino _acids in the
f0ethy 90%??3%{18% g gidiadeReT) AT M o e’f%ﬁq%na %%?Fga%%%
i sh&odifrerahtiationgnakytee
fh‘&gﬁaé ? %@&ﬁd@lﬁ?@%ﬁ}(ﬁp?%ﬁ%ﬁ% odi es ' have 1% een
endifiedecending th vepraseng intveniéen ivagenetate modified ABM that

| ygosyl ati.on in.the Fc region : | I
debdtritn Sobeo i eeao G yege ol BRtaRBhOH B tes an
ABMaCQIIVITitG €S irdilcd BoheRaeskt bedigleraptiatidrsect ed  conpl ex
residues in the Fe region. In_ another [laarticul ar

[0168] enbodiWithhrespedi do antierIae) agfiBadissyin aramlass farframply thed
ABM conprises a.r.e l. 0 c ' '
L e
069368dnall cofBbior abactahisals. medsheed bptCPE ewhtAINEE wkays.
ghip%gg'iﬁrﬁa? %g@rrgg[o%gga b‘g%g) ?ee's;sge{yzg ?)f diﬁ#qn? %%é@%&na cells to

R0 v td DBt bdgrads
FRLRES el gengBelangiy dmc araiocer g

/ to Presta or U S
Rt modypilactiddtib vivo ofhisoth@Ged-CRYEeubod et g besreapproyed

.S, Pat .. Pub. No..2004 0132 )
Soriherabeii B L. B RO SRt 8Os e BB B
REfiGhe Nefher A effida¥E Bf BOM Vivofisidideritsdbilieg tesildia potent
met hods of maki ng such engineered Type | or Type ||
anoptbesli &5 gensirly S1tiheDRB droneelogal qﬁ@b@@@ﬁ f%lnliﬂiﬂoo?%q @éﬁlﬁ%
the treatne . [ . di j i
5 RepiS e o s RaieR I £ ARG mRi LY,
[1858Q bnfHEIDEY hstibodies erimariy utilizd dnoilesettdv &ilbteget cells,
descri bed. See e.qg, M{&g}é&on, S. L..et al. '1PNASt .
IvihibgEypedBanibofis SRgale Srentap O ARisRS ALYy apoptosis.

! | ; { aneD2Cantiboddds, ®hereas B1 is
%t%‘lruga%@ﬁ 42 %ga?g%%keorf%%lsﬁ; Neubeiger, M S. et
adn. exabipleuofea 3yde Postiphlly. c eel 985) CragrMge and Sdewme, M.J.,

HBog S8 PRI AIEE g G R 11 of "B pace on
5(sbh(§dpkerhB386D4), Brhkagrrosfenglof whikh atemsiet) incdkdatd G-

1074 (1986). See generally, Miron, Nature 312:597
(BEgensber 1984); Dickson, Genetic Engineering News

5(3) r ) i - :
[0169]; 9855 ;(ﬂ?ng%%%%%%‘%%%@eﬁ? %gt@%%ﬁ%%#((%%%ﬁ %%%STP
1&8&)Joraf§dbdy1?@dieﬁ:te ialits,enﬁfaﬂy)REﬁél@ab thect?gist mwr:lum@nce n
WO 88104936 descri be a imeric antj wi t ugan
POHEh AT Rar iR &5 SPEAEE PG g fhsod HTEor
cperd iG] . _ T "y
o o A R o ces
i shatiginigudtypé | anti-CRE02hfTbadyiste afiynoBlaoh4ID2rkiberdy In one

( gr%%m%gt’, the present invention is directed to a modified anti-CD20 antibody

comprising a substitution in a heavy chain or light chain variable region
compared to a Type I parent anti-CD20 antibody, wherein the substitution(s)
result in increased induction of apoptosis by the modified anti-CD20 antibody.

In another embodiment, the present invention is directed to engineered Type Il



WO 2007/ 031875 PCT/ | B2006/ 003294 48 kappa). Wile the
reference notes that the described chineric anti body
woo0@/03ig75i me candi date” for the treatnment of BcTaB1006/003294
di sorders, this statement c@in be viewed as no nore
t : |
WS D26 JBUBSL Rl IBRA%d ROCEfh rehih FEETER{T Lo
pmcteasndl effectomt iy, anpiamthcanﬂ lass|of snbstantizg abilife to induces

| FRoplRBu e LR ole 1oPa IGHBED Rt ctsaraprise o

USiibstutlb i
[ 01711%2??{?8 O e SRS, R0 BB, R

awgwb@dmesreé tea parentinzi¢osls dn timslser enbodinhemt, shet TypEdand/or

heavy. chain an be essed
H’n&%’f‘%tf @530&%%9“165?‘8?@ SErpEReerr LA IS RO BT PPt
Cél@bdkyﬁﬁdnllmeoﬂd @b N HleﬁVIYam@tﬂﬁ BRbbMNRAD A Brered
plasmds, or on a single (e.g., pol yC|stron|c) vect or.

W@@Y@Hﬁﬂ of Heermpdifisd ABYeapmarisenias seistasell lewehift biseoted

B B O P Ay ol Phope o g

f glycasyriph of thSafodiffel ,ABMcomUﬁEéS%)ted&@ﬂ e féossidues
(19%%%. In vitro reaction paraneters for the
£ 1R G 158108 SqefrSabati denli . Noo?RWO903%d tp Shitare etnl., the

| it ccﬁﬂéhtb 8 Nich %@@rg?ﬁ\’eﬂ byaxje Qe ?% %rgcﬁﬁc% 6?@%51%1?&%

for exanple, Sears et BIOC enz.

(%@7E%w I@ﬁ?ﬁmwlﬂ ?np@D@Outho&yspm&éemdegaﬁﬁbodkmﬁﬁk,
R B D S. RECNB ST Bis S PHERR 27 DS Amahe-

aNb i Toodi (ﬁ%SMﬂE(MQ@ nhd%) bher St ARSI, XA, ©004 0132101
humani zed ABMs of t present invention can be

pPepaeRdheentice enntents qf e@ﬂeofwﬁnmg ingprpgraged taeferddos. The

: 6,,180,.370 t
cpeaton i prfher ARt Bl b gl s agibig g6
UL'the IPantibofijgsland Ruhiletholllo of 23036003968 tDinfRO treitmiehiof
Pat . pl .Pu(PI No. . 2004/0044187 to Sato et al.; or
JragioupBicell diggrderspingludingB cell joum)oners3028 to Leung et
al., the entire contents of each of which are hereby

| OBe{cRienAY Bl k8 VI @RGEARRYSf erably, a hunani zed
anti body has one or nore am no acid residues

[o170] Nt r odukifrit Mn@udd/huni RMafiSRIsC Rayd ibeth '(ﬁsc?'ﬁ;édhlﬁg?

These non-human am no acid residues are
rMpgisoadS tlo eagl.," RNpHIL 6851 854 (Dl yerbir d§84 ja Bardpgmi Batbhty

t fr a var j.abl e do atio
RS S AT ooy o Fofr gty 1 MRS tmBET
WIsURINaibeigeQ MWF. keils NodHB 834268 (hrch 1@@5}1 Eeuopean Patent
321 522 525 1986 Ri echmann et al .

PypligaizandSe. 1226398 Ton etk h Sesrel 485564 (I‘Membglel%S) Sun,
?%?%ﬁ%‘éﬁ?z&é%@ﬂ? (D SR T Ut 38,

h107d 1 2860 ISme(gyneralAc douroh m@ﬁl}#e 3sUSH7 (Mtﬁﬁﬁbﬂ@zl), Dickson,
anti bogdges are %é é\l i bodies (U.
AT sEFY et Aot 4db 1|1§$$)yMa§’§§ct€ﬁ%2%9n45 eAaignst
hﬂmgﬂ M@MARSR, SQPRID289502-1207 (September 1985). Robinson ef al.,
in PCT Publication Number WO/88104936 describe a chimeric antibody with

human constant region and murine variable region, having specificity to an
epitope of CD20; the murine portion of the chimeric antibody of the Robinson

references is derived from the 2H7 mouse monoclonal antibody (gamma 2b,
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by the correspondi ng sequence from a non- human
wepewies7sl N practice, humani zed anti bodi es aPeT/1B2006/003294

typi cally human anti bodi es 48n whi ch sone
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[0171]1 i br arMethbdKogiesnfon germating ahingbik entitodRs @re%ﬁﬁlabft(t@ﬁloséﬁhe
h is closest to that of the rodent

htglman equenc vxlh
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1$8ing msepa_@&mlasmlém ot bea singleliod., plysietr@dt)iviegtor. [hetmmn
f r amewor eguence conpar e, t he sequence of each
kel %ﬁ}eﬁ PS&&PB#‘E%?V rﬂéﬂ%@?ﬂﬂ%&@ﬂ? dles: Frrdhpplozics
(for &compbhing§%h abdedbl AR e 564 deQiribs @ Fee T MaRBlel Sthaff,
the i ndi vi dual subregi ons (IE. g., FR and FR2) agai nst

i Brey Teictueero@h: 184 nﬁiﬁ74/)ar abire eegfionparsmgigen festhe:
S R G 3RE ARt el 8 e P ARTaH AL R RuiandR

&équbasmedefsmbedasbe subeeghple, Sdars &0d0i BiatAiean 16(HI2016-25

Zc)I osest to that of the rodent (Leung U.S. Patent
§7 cation Publication No. 2003/ 0040606Al1, published

[0172]Feb 2% a paRR3Narly pRABLRES @orﬂ]&ghtgéggﬁgggguﬁmS%h@gresent

nemork regi on derlve S
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e e v T
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Presta et al. . Immunol ., 151:2623 (1993), th

eWﬂﬁtﬁreUc%rﬂaéﬂ‘E% 6@1f809°€Qﬁ0 Quegthict ., 201 dJ.H P asi No. ', 632 927 to
RERLIALES P SEHEEANRy et ER el LG S 2o g
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the parental sequences amg various conceptu
Heuetag Avid desidnes thirotiseaddintogt frém esewcerwhh dsvadn-mmael. Thee
t he ar ent al

PR o B e TR e SR e frmpeut pepigues, which

g@a eyaéRE ﬂdﬁélﬂﬁronﬁ&m%@h" Riafa18 M rdfad N HilrdnidBioh 98 e
skilled in the art Insightll, accelrys inc

(gseanpially pesformed rfoléavnngt method sEWirder andepasyrkes glones et
A§S £ P8 42 D% PSDURR 65 Rilhiniann et al., Narure, 332:323-327 (1988);

Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting hypervariable
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GTTCAGTGAAGGTCTCCTGCAAGGECT

CTGGGA
[0176]caccT teagst;

Wﬁ%@%@iﬁ%ﬁ%”mwe having an

W@WEEWWWWMW The invention is

il T e —

@m@@@m&mﬂ' E0BGATRNt, the invention is

GCTATTCTT GGGT GOGGECAGGCC

P R AP AU I ACERIOTES Fricgee that encodes 2
QOB ERKAIIAT %&%ﬁ fARGHEARED 90%, 95%, 96%,
AGTCACAATTAQO AGCACAGCCTAT 7 %77 /%7278
BABTTen Tmr@mmw@ﬂxm@@’e@r Tables 3 and/or 5,

below. The invention also encompasses an isolated nucleic acid comprising a
sequence that encodes a polypeptide having the amino acid sequence of any of
the constructs in Tables 3 and/or 5, with conservative amino acid substitutions.
In certain embodiments, any of the polynucleotides or polypeptides of Tables 2- 5
may be excluded. Therefore, for example, in certain embodiments, the modified
ABM, and/or the polynucleotide encoding the modified ABM, does not comprise
any or all of SEQ ID NO:3, SEQ ID NO:4, SEQID NO:35, SEQ ID NO:36, SEQ
ID NO:37, or SEQ ID NO:38. In another example, in certain embodiments, the
modified ABM of the present invention does not comprise any or all of SEQID
NOs:55-62. |

[0177] In another embodiment, the present invention is directed to an isolated
polypeptide comprising an amino acid sequence as shown in Tables 3 and/or 5,

below. The invention is further directed to an isolated polypeptide comprising a



ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGECTTGI T

TACT GGGGCCAGGGAACCCTGGTCACCGTCTCCTCA B- HH3
WOABGHGBAAT TGGT GCAGI CTGGCGCTGAAGT TAAGAAGC 5 PCT/IB2006/003294

CTGGGAGT TCAGT GAAGGT CTCCTGCAAGGCTTCCGGATA

CGCCT TCAG%@CT TG

CERERERA 2N

ables 2 and/or 4, below.

GOk ety AN
A@M@ATTAC&%T%W@SOMM polypeptide

OV EACEACAOOBEXET A%, 95%, 96%, 97%,

RN RIS mers ey

CARTGEART TS (oA AR EOED GARIGIOT prising an amino
CTGGAGCTTCAGT GAAGGT CTCCTGCAAGGT CTCCCGATA .
CBEETeRCAETTA PIE P Eares; e, with conservative

%e polynucleotides or
A@WTWBMW Adr example, in certain

AR OTEEAREAPUITPONT SR ot PABPGBCHT Mo acid sequence

T GCTGA
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- CIGEGRET, TRINGTRAAGGHCSEQT Mﬁdﬁ@mﬂ\l O 38. In another
GO

! OA@TATT%%?@ fhe present invention

o ACOET] J:SRBEEECAG
AGT CACAAT ACCGCCGACAAATCCACTAGCACAGCCTAT
ATGGAGCT GAGCAGCCT GAGAT CTGAGGACACGECCGT GT
ATTACTGTGCAAGAAATGTCTTTGATGGTI TACTGECTTGT T
TACT GGEECCAGCGAACCCTGGTCACCGTCTCCTCA B- HHE
CAGGTGCAATTGGTGCAGT CTGGCGCTGAAGT TAAGAAGC 11
CTGGGAGT TCAGT GAAGGT CTCCTGCAAGSCTTCCGGATA
CGCCTTCAGCTATTCTTGGATCAAT TGEGT GCGGCAGECGC
CTGGACAAGGEECTCGAGT GGATGEGACGEATCTTTCCCGG
CGATGGECGATACTGACTACAAT GGGAAAT TCAAGGGCAGA
GI CACAATTACCGCCGACAAATCCACTAGCACAGCCTATA




TGGAGCTGAGCAGCCTGAGATCTGAGGACACGGECCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGECTTGITT
WOCGHGOEZEAGCGAACCCTGGTCACCGTCTCCTCA WO 2007/ 0BE8/1B2006/003294
PCT/ | B2006/ 003294 53 CONSRRUCT NUCLEOTI DE SEQUENCE
SEQID NO B-HH7
CAGGTGCAATTGGTGCAGT CTGCCCABGRAGT TAAGAAGC 13
CTGGGAGT TCAGT GAAGGT CTCCTGCAAGGCTTCCGGATA
CCOGTRGAGCTAT TCT TGGA NUULBOBEIET SKSIHMEHCCC SEQID
CTGGACAAGGGECT CGAGT GGATGGGACGGATCTTTCCCGG NO
CGRFETEGA TASTEIR S PAASTECGAERITHCONEGCEGEAGRTAAGAAGC 1
CACAAT T XSS GNEAART CEACT RCXSACACEEFATATCCGGATA

GGAGCTG&@MWWGCAGGCC
TTACTGTGO SNCike ‘ .ﬁh‘ g’é%ii%
ACTGEGEECA ‘ ﬁg iy
CAGGT GCAA ATCTCA ACGGCCGTGT
CT GGCGOCTICAGTIACAR YA V2 Oebeieidieds
CACCTTCA! MA@V‘@E@@A@@&A@E &ﬁi@%@s@@@@cm;&

X B TSN ATGE TCA A S FEGTT GRBEBIAAGAAGC 3
GCGAT T AT TAAMAGEEEAPT CCTGAAGGGCAE CGGATA
AGTCACAA T@WWKMGSAWGCAGGCC

AT GGAGCT GACK INSACPANGATTT CACTAGATSHRSZET
ATTACTGTG(%Q@I@@&@W@A WWWGGGCAG

TACTGGEEE(
CAGGTGCAA
CTGGCGCCT

TAG FOCACG TG S 5
CCTGBAWWE@%%&@@%@@H@@@&COGGATA
CCGAT GCCRATACTIGAAGATCAATCIBRAAAG A LAAGCEEXAEGCAGGCC

AGT CACAATTAOCERCEAGHSETCGAGTAGLARAGEIAITCTTTCCCG
AT GGAGCT GAGCASER G T EAGSMONCIS2CANIGTAAGGGCAG
ATTACT GT GCARBAY AP G T P TR CATEP I TAGTAFCRFAGCCTAT

TACTGGGGACAE EOL- AEAGGECCGTGT
ATC TTGIT
CTGGGGECCT]
B-HH4 CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC 7

CTGGAGCTTCAGTGAAGGTCTCCTGCAAGGTCTCCGGATA
CGCGTTCAGCTATTCTTGGATGAACTGGGTGCGGCAGGCC
CCTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCG
GCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAG
AGTCACAATTACCGCCGACAAATCCACTAGCACAGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTGTT
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

B-HH5 CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC 9
CTGGGAGTTCAGTGAAGGTCTCCTGCAAGGCTTCCGGATA
CGCGTTCAGCTATTCITGGATGAGCTGGGTGCGGCAGGCG
CCTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCG
GCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAG
AGTCACAATTACCGCCGACAAATCCACTAGCACAGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTGTT
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

B-HH6 CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC 11
CTGGGAGTTCAGTGAAGGTCTCCTGCAAGGCTTCCGGATA
CGCCITCAGCTATTCTTGGATCAATTGGGTGCGGCAGGCGC
CTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCGG
CGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAGA
GTCACAATTACCGCCGACAAATCCACTAGCACAGCCTATA
TGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTICTTTGATGGTTACTGGCTTGTTT
ACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA




CACCTTCACCTATTCT TGGATGCACT GGGT GCGGCAGECCC
CTGGACAAGGCECT CGAGT GGATGEGACGGATCT TTCCCGG

WOGHTEGEGATACT GACTACGCACAGAAATTCCAAGGAAGA PCT/IB2006/003294
GTCACAAT GACACGGGACACGT CCACPRBCCACCGTCTATA
TR N e
TTACTGTGIAAGAAATGTCTTTGAT TT NO
A A AEGUNOBATEGH CACKET I GOCCOAGBABT PAAGAAGC 13

GAGGT GCAA TUIGSGEAGATT AF CHORET (GAACT CAASIIT @ GGATA
CTGGGGECCA WWWQGCAGGCGC
CACCTTCAGEAS i ;

GGGCAGA
oo, e Ao
KXGCCTT GCCGTGTA
AGT CACAATL 3 T . A GCTTGTTT
ATGGAGCTC - ARt R e
;&IC
Al BAHES T NS e AASPTTAAGAAGC 15

TAGGM@W@@@&EM&@E@@E% THEGGATA
GAGGT GCAA TRHEGCT ECACT XA CHAABEA CAAGALEE L @A GGCe
CT GGGGCCACC(CGGGAA@AGGGCCG’WWMCTTICCCG
CACCTTCAQCISETISTHGAAE GRAST BUBAICAGBAG

GGAAA WWQWWWTMAGCCTAT
gTGATGGCgp (e WWCGGCCGTGT
AGTCACAATCATA (O SR FGGCTTGTT

A'%"‘ S S Tatis T GAAGC | T
ATTACTGTC A3 S FAGL SF AT ;

TACTCOCO0ACIMACEET G ST ol 4931875
PCT/ | B20C &tcﬁ@aaaAAewcmﬁbmmmmE
SEQ I D NOCARTIHGEGATACTGACTACAATGGGAAATTCAAGGGCAG

CAGAT GCAAPTECRGEARET. ALCAAGACAECCTAT
CCGGGAGTT @&@ﬁ@&&@ W‘G@@@@MAGGCCGTGT

CACCTTCASE@TEZI FEFTER

CTCGACAA ’ FCAS :e-'aa‘c_e‘ A 5
\TAC (LACA

CTCACAAT TAGEREE 3 AN -d-:v\

T OACCT A N T AP TR
CGATGGGGATACTGACTACGCACAGAAATTCCAAGGAAGA
GTCACAATGACACGGGACACGTCCACTTCCACCGTCTATA.
TGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTIGTTT
ACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

B-HL2 GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC 21
CTGGGGCCACCGTGAAGATCTCCTGCAAGGTGTCCGGATA
CACCTITCACCTATTCTTGGATGCACTGGGTGCAGCAGGCCC
CTGGAAAGGGGCTCGAGTGGATGGGACGGATCTTTCCCGG
CGATGGGGATACTGACTACGCAGAGAAATTCCAAGGAAG
AGTCACAATCACAGCCGACACGTCCACTGACACCGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAACCAATGTCTTTGATGGTTACTGGCTTGTT
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

B-HL3 GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC 23
CTGGGGCCACCGTGAAGATCTCCTGCAAGGTGTCCGGATA
CACCTTCACCTATTCTTGGATGAACTGGGTGCAGCAGGCCC
CTGGAAAGGGGCTCGAGTGGATGGGACGGATCTTTCCCGG
CGATGGGGATACTGACTACAATGGGAAATTCAAGGGAAG
AGTCACAATCACAGCCGACACGTCCACTGACACCGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAACCAATGTCTTTGATGGTTACTGGCTTGTT
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA




TTACTGTGCAAGAAATGTCTTTGATGGT TACTGECTTGITT
ACT GEEECCAGCGAACCCTGGTCACCGTCTCCTCAGCTAG  CACC B- HL8

WOANGIGBASCT GGT GGAGT CTGGAGGAGGCTTGGT CAAGC 27

CTGECAEGET CCCTGCEECTCTCCTGTGEAGCCTCTGGATTC
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TCCGL\AGT(@@E@IW@@@&@%AGCTAG
A@CFC—IIIW@CCTC—I:C—IX:TCTCCFGTC—I)AC—ECTCTC—IBA

ASARSTRUASCTATTCT T GGA TRAAHGIIBE SEGBENGECT CC SEQID
TGGAAAGGECCT CGAGT GGGT GGGACGGATCTTTCCCGEC NO
GABGEEGA | ABHBAGTASTITEGEAGIT TGAAGCITRNG TAAGAAGA | 25
GT CACAAT TACCCCECATANATIECACTATCATAQIDETITIN CCGGATA
TGGAGCT GAGAACEEGAXEATEFEI GRS @?ﬁq?%&%%%:
TTACTGTGC: WECRTISIRES :

ACT GGG e ?g.lg 5"*’- AARTS ﬁﬁ&A
CGGAATTCHEG eeq\ (! TEALC LG

GAGGATCCT CL L B s f*r'%e‘ﬁ-‘ ??}%3‘1 coaTeTA

MM@TWTWCAGGCTCC
AFEATTCCCGGC

GGCAGA
CCTATA
CCGTGTA

) GCTTGTTT
GGAACCCTGGTCACCGTCTCCTCA

27

ACATTTAX

MGGAAW@EA@QAE&@A@T@A\CCTG
| GAGHAEEECT ClETEATEEAGCACEE#MITEAGCCCAC
[ TATGA R GEEAA GAPET TG AICBGGAGGAGGCTTGGTCA

29

GAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCTCAC
TCCGAAGTGCAGCTCGTGGAGTCTGGAGCAGGCTTGGTCA
AGCCTGGCGGGTCCCTGCGGCTCTCCTGCGCAGCCTCTGG
ATTCACATTTAGCTATTCTTGGATGAACTGGGTGCGGCAGG
CTCCTGGAAAGGGCCTCGAGTGGGTGGGACGGATCTITTCC
CGGCGATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCACAGCCT
ATATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGT
GTATTACTGTGCAAGAAATGTCTITTGATGGTTACTGGCITG
TTTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCT

AGCGAATTCTCGA

TGGA\AAG(IE@ECCBGG?EM mmm CT qTCFEEIC@HGCCTCTGGA

GATGGGGATT A RAG AGCGGCAGGC

GTCACAATT W@Wﬁﬁﬁcm@c

TGGAGCTAG AT FERCATES eaﬂw EETSS CAAGGGCA
AX JQ W e'? CTOEAL AGCCTA

TTACTGT( "\f" 59 ‘? o- :‘\ : GCCGTG

ACT Av:ee A 3? ﬂ CAGH o

CCGAATTCOH GG h_e_ -e _A FARATHEG fécl’r%AGCT

GAGGATCCT CX’J@’M@A@CACA@@T

TCEEAAGT A@%@WG@E@&G@CAAGG 31
CTGGCGGGTCCCTGCGGCTCTCCTGTGCAGCCTCTGGATTC
ACATTTAGCTATTCTTGGATGAACTGGGTGCGGCAGGCTCC
TGGAAAGGGCCTCGAGTGGGTGGGACGGATCTTTCCCGGC
GATGGGGATACTGACTACAATGGGAAATTCAAGGGCAGA
GTCACAATTACCGCCGACAAATCCACTAGCACAGCCTATA
TGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTGTTT
ACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

BHLIZ | CGGAATTCGGCCCACCGGTGGCCACCATGGACTGGACCTG 33




AGCCTGECAEEGT CCCTGCGECT CTCCTGCECAGCCTCTGG
ATTCACATTTAGCTATTCTTGGATGAACT GEGT GCGECAGG

WO RRGHGBAAAGGEECCT CGAGT GEGT GEGACGGATCTTTCC

CGGCGATGEEGATACT GACTACAATGBSAAATTCAAGEEC
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ACaiNsHuo! 1 TACCCCCGANGETE O ENE] I SEQID
ATAT%AGWGA&A&UGAW% NO
GIBHRLACT CTGGAAGRAAG I AN TGGC AACATGEAJ TS GACCTG 35
TTTACT @WMWWQWGCTCAC
AGCGAATTCTRECRANGT GO8GT XX GPCTHEGREZGAGHEOTRRTCA qS 5

CONSTRUCT
CGGAATTCC
GAGGATCCT
TCCGAAGI(
AGCCT G
ATTCACATT
CTCCT GGAAABEALCLIC

AQGETEEPEEET TSECS TIYGONOCCBCHEG 3

BEFECGGCECAGG

TCTTTCC

\ TCAAGGGC
ACAGCCT
CGGCCGT
GGCTTG

MIBEECG s E AN A eI LAdF T CCTCAGCT

CGGCGAT GRAGATARTBACTACAAT GGGAAAT TCAAGGGEC

AGBT GACATTAGT RS ERAC A ATING LARCAR PG ITGGACCTG
ATAT GGAGT TAAGAACCTT TIEATGCTGAGEAONAHATAGHGAGCTCAC
GTATTACT(*F@@ﬁA@&M@@?@@@@@@W@@{@@W@TGAAGA

CORER TR REEET EG C RS RAGECTCTGG
Xgég;?% ‘::ﬁe. f 27 CTA TCTTGGATGAACTGGGTGCGGCAGG
LI ; !:';ee-v 'A‘m: 1 G/TTTCC
CGCGAATTCEA & c.l 4, i‘i a
GAGGATCCTG T A AL AL AGE SN AéﬁgchC
Ttxxyvxmixyﬁaﬁﬁﬁiﬁﬁiﬁi¥.»f O AT CGGCCGT
AGCCT GECEEACCAT (&I NG REA T GEEEA S TGO TGGCTTG
ATTCACAT T TAGET BIGE G N AGS T AAAC CEEET SV BEC TCAGCT

37

CTCCT MW@@TW(XB@ACGGATCT TTCC

ATATGGAGCTEAE
GTATTA&T;

TTTACT

TTGGTCA
FELA é'g%mﬁ(}%
GCAGG
RN SreatT CTTTCCC
GGCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCA
GAGTCACAATTACCGCCGACAAATCCACTAGCACAGCCTA
TATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTG
TATTACTGTGCAAGAAATGTCTITGATGGTTACTGGCTTGT
TTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCT
AGCGAATTCTCGA

39

B-HLIG

CGGAATTCGGCCCACCGGTGGCCACCATGGACTGGACCTG
GAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCAC
TCCGAAGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGTCA
AGCCTGGCGGGTCCCTGCGGGTCAGCTGCGCAGCCTCTGG
ATTCACATTTAGCTATTCTTGGATGAACTGGGTGCGGCAGG
CTCCTGGAAAGGGCCTCGAGTGGGTGGGACGGATCTTTCC
CGGCGATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCACAGCCT
ATATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGT
GTATTACTGTGCAAGAAATGTCTTTGATGGTITACTGGCTTG
TTTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCT
AGCGAATTCTCGA

41




AGCGAATTCTCGA B- HL15

CGGAATTCGGECCCACCGEGET GECCACCATGCGACTGGACCTG 39
wOABGABET3 CT TCT TGGT GGCAGCAGCCACAGGAGCCCAC

TCCGAAGT GCAGCT GGT GGAGT CTGEABGAGECT TGGTCA
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Riehvbavt [ U T%IWET "o~
TTCACAT TTACCTATTCT T roE G
CT/ 4 Bacecs, 43
GAGT CACARTOR ACTHNEESTACTIOGTOA
TATGGAGC] F@@@@RW CHECASCACHRGCCTCTGG
TATTACTGF ‘;. AT RCTA T ERTEOP TR orrice.
XTACT G(TB% 5G gﬂ a‘“_ Al L @@%ﬁg TCAAGGGC
CGGAATTCE '-‘r’o( L AR '£ mek "‘a‘  dlsocar
GCGAA 43'? A _s Reatedcdeaccar
GAaGATOCT e Il e AN Conaccro
%N CCTCAGCT
ACCCT GEOBEGTGRETRCrET CACCT GCGCA
AVEGAGA] SHGEAITO e N
CB@@@@MW@@@@@EM@IGCGGGACGG”CTTTCC
COBEEATG AT AC K
COBETATS AP CEATTACCREASIIICTAGCAAG
(Ao . @ WTATTGGTA

GTATTACTG
TTTACTGH,
AGCGAATTCE!

mTRerMEﬂGmm@Qd@GGM@GGﬁCUM7
CGGAAT TOBGOTCAECRET COUEANCATRGACT GCGACCTG 43

GNGEHHLCT ATGCATSBIGBRATHABOCACAGCACEIGINC CTCCTGCT
T EREAREGT GCABCTERTICGAGTECT GRAERATIRCT TGGT CA

49"

AGCCT GECAEEET CCCTCCEECTCTCCTGCGCAGCCTCT GG
ATTCACATTTAGCTATTCTTGGATGAACT GEGT GCGECAGG
CTCCTGGAAAGGGECCT CGAGT GGGTGGGACGGATCTTTCC

CGGECGATGEEGATACT GACTACAAT GGGAAATTCAAGEEC
TABLE 3

CONSTRUCT AMINO ACID SEQUENCE SEQID

NO

B-HH1 QVQLVQSGAEVKKPGSSVKVSCKASGYTFSYSWMSWVRQAP
GQGLEWMGRIFPGDGDTDYAQKFQGRVTITADKSTSTAYMEL

SSLRSEDTAVYYCARNVEDGYWLVYWGQGTLVTVSS

B-HH2 QVQLVQSGAEVKKPGSSVKVSCKASGYAFSYSWMNWVRQA
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME

LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

B-HH2A QVQLVQSGAELKKPGSSVKVSCKASGYAFSYSWMNWVRQAP
GQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS
QVQLVQSGAEVVKPGSSVKVSCKASGYAFSYSWMNWVRQA
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTIITADKSTSTAYME
LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS
QVQLVQSGGEVEKPGSSVKVSCKASGYAFSYSWMNWVRQA
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS
QVQLVQSGAGVKKPGSSVKVSCKASGYAFSYSWMNWVRQA
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVEDGYWLVYWGQGTLVTVSS
QVQLVQSGAEVKKPGSSVKVSCKASGYAFSYSWMNWVRQA
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVIVSS

124

B-HH2B 125

B-HH2C 126

B-HH2D 127

B-HH2E 128




AGAGT CACAATTACCGCCGACAAAT CCACTAGCACAGCCT
ATATGGAGCT GAGCAGCCT GAGATCTGAGGACACGECCGT
wGORATIABTST GCCAAGAAATGTCTTTGATGGTTACTGECT TG

PCT/IB2006/003294

TTTACT GGGGECCAGGGAACCCT GGT CAZCGT CTCCTCAGCT

RERARET TTCCA VH STg
ATGGACT GC:ACCT GGAGGA

GATATCGI(

CCCTGGAH

NENIINO ACID SE?_‘UENCE ] SEQID
G 45 Sequengg

GABVRWHGSSVKVSCKASGYAFSYSWMNWVRQA
PQGQGC@@R@Q@@D@DTWM@@WTAYME
\ESEIESEOASTAY TABOIBEAGBTICTWEIA Y TVIS

129

ACGHIET T GOXNCASQARF BXGIARNGSATK Y ARASCIAF S EEV MNW VRQA

CCT

\BOOREEA e DO PR GRY T TATKSTSTAYME

cmmaod}:ﬁ%@ﬁﬁ@?ﬁ&#@@@wm\mem@vss

'nr‘m

A é‘&i&w

AGAATCTA(

CAGGCACTGATTTCACA
ADVERP

WVRQA
STSTAYME
TVSS

\J ST

GGTGGAGAT

oy A

COCABWMETTF
SE@SEDTAM@YCBMMDGMVWGQGTLVTVSS
AEVKKPGSSVKVSCKASGYTESYSWWIEBWROAP 2

cesiszVe:
SSL RSEDTAVREEERN

QVQALVQSGH

I')f"fYH AKX

VI TADKSTESTAYMNE LS

SL TA\

QVQLVQESGH
GQGLEWVGH

FSYSW QAP

EL

\
e
pa

2

Rl FPGDGDTDYNGKFKGRVT S L

14

S REERDI

kaWSMWSWMMQA
\EW BHY '-\r,-:- ;| NEYBRWROAR SRTAYME

| SSI F\’QFD'

BESTAYINE/SS

16

QRIS

PGQGL EWVGRERE

LSSLRSED]

WWWR A
W’@TWSTM?ME
4 HR/QRITLVIVSS

18

B-HL1

QVQLVQSGAEVKKPGASVKVSCKASGYTFTYSWMHWVRQA
PGQGLEWMGRIFPGDGDTDYAQKFQGRVIMTRDTSTSTVYM
ELSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

20

B-HL2

EVQLVQSGAEVKKPGATVKISCKVSGYTFTYSWMHWYQQAP
GKGLEWMGRIFPGDGDTDYAEKFQGRVTITADTSTDTAYMEL
SSLRSEDTAVYYCATNVFDGYWLVYWGQGTLVTVSS

22

B-HL3

EVQLVQSGAEVKKPGATVKISCKVSGYTFTYSWMNWVQQAP
GKGLEWMGRIFPGDGDTDYNGKFKGRVTITADTSTDTAYME
'LSSLRSEDTAV YYCATNVFDGYWLVYWGQGTLVTVSS

24

B-HI4

QMQLVQSGAEVKKTGSSVKVSCKASGYTFTYSWMSWVRQA
PGQGLEWMGRIFPGDGDTDYAQKFQGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

26

B-HL8

EVQLVESGGGLVKPGGSLRLSCAASGFTFSYSWMNWVRQAP
GKGLEWVGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

28

B-HLI10

EVQLVESGGGLVKPGGSLRLSCAASGFAFSYSWMNWVRQAP
GKGLEWVGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

30




B- HH2D QVQLVQSGAGVKKPGSSVKVSCKASGYAFSYSWWNWRQA 127
PGQGLEWVGRI FPGDGDTDYNGKFKGRVTI TADKSTSTAYME

wOSEI7RSEDS AVYYCARNVFDGYW.VYWGQGTLVTVSS B- HH2E PCT/1B2006/003294
QVQLVQSGAEVKKPGSSVKVSCKASGHFSYSWWINW/RQA 128

WWWQW NEo T ATVE D
L'SSLRSEDTAVYYCARNVFDGYW CVITVSS WO 2007/ 03188%%

PE Y BZ00 o4 O SESHG GV PEGRISRITIO K SEMANOS AN e HENCE 35
SEQ ID N@KGBEWH%EIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
QVQLVQSG Q
PGOEEVWIERI FPGDGDTDYNGKFKGRVT | TADKSTSTAYI\/E
L SSUHSEDT AVRY GARMEALNETRESDRACOGCH SGHATYS BS WHNUHR QAP 34
QJQV@GA@V@KW@@@BW@WWW%TAWEL

PGQGL EWVERY P ERED T BYRMSERR0TT FADKERSHARSS

L.SSILRSEDFA\NL-CARNVEDGYNL\LY HLAIVSS-B-H

N/ 0 QAP T 36
GAEY : gfk THYRG) TAYMEL
PGQGL EVW!_ SR ZLF
L SSLRSEDTAVYYCARNVE LVTVSS B-
O € T 0 SIE EV@SWW@CMQ@WQ 38
GQGL EW?GEE%W@W’&T&H@STAYMEL
SSLRSEDTAY f RNERGETILWATWESIGBE WG S

Q\/Q_V(BG\EVKKPGSSVKVSCKASFSYSW NVWRQAP 12
MWREFQWGWCW STYWMEW VRQAP 40
SSLRSEDT}

42

44

| SSLRSED] 'AVYYCARI\[\/FDGYVLVYV\BOEI’LVTVSS B-H.1
QUL B GARKPEAISTAK/SEREEEPT F TY SWHWRQA 20 46
PEHEAMERI FPGDGDTDYAQKFQGRVTMIRDTSTSTVYM ;

B-KV1 DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWYLQK 48
PGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLKISRVEAED
' VGVYYCAQNLELPYTFGGGTKVEIKRTV

B-KV10 ! DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWYLQK 130
AGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDETLKISRVEAED
VGVYYCAQNLELPYTEGGGTKVEIKRTV

B-KV11 DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWYLQK 131
PGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLKISRVEPEDV
GVYYCAQNLELPYTFGGGTKVEIKRTV :

B-KV1i2 DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWYLQK 132
PGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLKISRVEAEDF
GVYYCAQNLELPYTFGGGTKVEIKRTV

B-KV1i3 DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWYLQK 133
PGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLKISRVEAED
VGVYYCAQNLELPYTFGGGTKVAIKRTV

B-KVi4 DIVMTQTPLSLPVIPGEPASISCRSSKSLLHSNGITYLYWYLQK 134
PGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLKISRVEAED
VGVYYCAQNLELPYTFGGGTKVEAKRTV




ELSSLRSEDTAVYYCARNVFDGYW.VYW GQGTLVTV SS B- HL2
EVQLVQSGAEVKKPGATVKI SCKVSGYTFTYSWWHWQQAP 22

wOoKG7HMIERI FPGDGDTDYAEKFQGRVTI TADTSTDTAYMEL PCT/IB2006/003294
SSL RSEDTAVYYCATN\/FDGYW_VYV\EQI-}TLVTVSS B- HL3

S OE EVRRKPGAT VK" QGfINSRICID cro Ny QQAP 24 SEQID
GKGLEWVGRI FPGDGDTDYNGKFRGRVTT TADTSTDTAYME NO
VB SEREEDIANRIGATNYE DTGP GGG LV TVSS B-HL2 5
@@%@\EVKKTGSSVKVSCKASGYTFTYSVWBVWRQA 26

Rl FPGODGDTDYAQKFQGRVTI TADKSTSTAYME

LSSLRSEDTAVYYCARNVFDGYV\LVYV\GCI;TLVTVSS B- HL8
EVQLVESGGGL VKPGGSLRLSCAASGFTFSYSWNWRQAP 28 GKGLEW V
. GRI FPGDGDTDYNGKFKGRVTI TADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYW. VYW GQGTLVTVS S B- HL10
EVQL VESGGGL VKPGGSL RL SCAASBIAFSYSWWNVWRQAP 30 GKGLEW
VGRI FPGDGDTDYNGKFKGRVTI TADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYW. VYWSQGTLVTVSS WO 20077 0318 &EQ D
PEYTRBZD06/ 003294  SHUCCRSTREGEQAMINGD ACI D SEQUENCENO.

R e L =)

VGRI FPADGERGDFNGERY T & APKST SIANNMEA cTGaaTGeG
SSL RSEDT AWYX GBBNVESAF AN IETENEYSSATBa G A2 T
EV@VESGA@QWW@ET&@MMM@R@@RGMG
GKGL EWWGRITFRCAS

SSLRSEDTAGHSEA AGTYSECESABATIG

EVQLVESGREIIRBEESEP BCEEAG
G(&EVWG%‘L D) %%?%WEACCA
2\

SSLRSEDT] LVTVSS B-HL14

EAAAV /

E(Mdlf%?b G%m%ﬂﬁééﬁ&gﬁgmgg 53

SSL RSEDT AW X CARMPREHAINVYWM T AdNRETEE cBehlsdotco
EVQL VESGERVARSISERL STASSGETE SEEMENAYROAPA TG A AA

GKGL EWWCRI CRE Y NGRAKGRVAT TS TS EAYNBIGAAGGG
SSL RSEDT AYYYCERMACHEPNE ANTRES ABAACAEGCTGT

EV VEsasgajl% $ %VWWQQCCGT
Q_ ACT TACCACATACGGCAACTACGTT GGCACTACT
TCGACCACTGGGGCCAAGGGACCACCGTCACCGTCTCCAGT




GKGALEWMGRI FPGDGDTDYNGKFKGRVTI TADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYW.VYWGQGTLVTVSS B- HL17

waYNEEESE VKPGGESLRLSCAASGFTFSYSWWINW/RQAP 44 PCT/IB2006/003294
GKGALEWMGRI FPGDGDTDYNGKFKGRWII TADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYW.VYWEQGTLVTVSS VH Si gnal
MDWIVRI LFLVAAATGAHS 46 @gﬁgﬁ@:e B- KVI
Di VMTQT PLSLPVTPGEPASI SCR LHSNG TYLYW(LQ< 48

PSP YQVBNE VSGVPDRF SGSGSGTDF TEK-SRVYEAED- SEQID
VERMERRNL EL PY TFGEGT KM MIBs N CE NO.
DLVMIOTPL S| PVTPGEPASI SCROSKSL L LIGNG TYL YW OK_130
AGHEPEL L | QSAPIRP SRESSTBE Y KIFSRYEAEDY 52
VGVYYCAQNLERBYRS W@WQ@WW@K
DI VMTQTPL s Q%%Wﬁ&@ 131
DD 7 /DD WKl SPRN/EDPEND\/
" '—ju Vi j'r IR SNYWMNWVRQAP 54

A g i > D
DWWTQTPLS A L

PGOSPQLLI Y(JVbNLVbeI—‘L)HI—SUbUbe DF LK SRVEAEDF

[017S%QTPL i PﬁPGEPASI SCRssér%ﬁ E{%&em YPGTR drgged to an
PeoisrRAPLIyHONBNidZSOVPDRES GSGRET GFitkh GRvEARIypeptide having

VC’VWCA%EL AL S R e B B 1 and

YA ELRbR R ER dl st PYEM D 1east one heavy
VGVYYCAQ\|L EL YTF(II;TK\/EAKRTV WO 2007/ 031875

Peirin 133 sy o 38 200t hemsan hodNgrRUIET PrRRINGVATH o0 smm an

B ol S SR BTN e

N®queticelsk ; e. (0 a'ﬁm aACEsT @éﬁﬁmmad
AG%C] GGGTCCT ?GGI
stitution 1 at Ieast one heavy cham re glon
TABLE 6
SEQUENCE
NAME AMINO ACID SEQUENCE SEQID
NO.
1F5-VH QVQLRQPGAELVKPGASVKMSCKASGYTFTSYNMHWYV 55
KQTPGQGLEWIGAIYPGNGDTSYNQKFKGKATLTADKS
SSTAYMQLSSLTSEDSAVYYCARSHYGSNYVDYFDYWG
QGTLVTVST

B9E9-VH QVQLVQSGAELVKPGASVKMSCKASGYTFTSYNMHWYV 56
KQTPGQGLEWIGAIYPGNGDTSYNQKFKGKATLTADKS
SSTAYMQLSSLTSEDSAVYYCARAQLRPNYWYFDVWG
AGTTVTVS

C2B8-VH QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWYV .57
KQTPGRGLEWIGATYPGNGDTSYNQKFKGKATLTADKS
SSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWG
AGTTVTVSA

2H7-VH QAYLQQSGAELVRPGASVKMSCKASGYTFTSYNMHWYV 58
KQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKS
SSTAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWG
TGTTVTVS ’

B-lyl-VH EVKLQQSGPELVKPGASVKISCKASGYAFSYSWMNWV 59
KLRPGQGLEWIGRIFPGDGDTDYNGKFKGKATLTADKS
SNTAYMQLTSLTSVDSAVYLCARNVFDGYWLVYWG
QGTLVTVSA




GGTTTCACATTCACTGACTACAAGATACACT GEGTGCG
ACAGGCCCCT GGACAAGECCTCGAGT GGATGGGATATT

WO CAROSBTAACAGCGGT TATAGTACCTACGCACAGAAG PCT/IB2006/003294
TTCCAGGGCAGGEGT CACCATTACCGCEBACAAATCCAC
& T ACATGGAGCTGAGCAGCCTGAGATCTG
A%MGFATTAW@ G SEQ ID
GCGGTTACTATGT TATGGATGCCT GGGACCA NO.

C@@G&COT@QD@SG@GMVHHARSLRLSCAASGFTFNDYAMHWV 60
GAAGT GCAGRT i

AQATTTAG;MWQ%GATGAACTGGGTGCG@OAG@CTCC
—TGGAAA ':{‘QT(‘(‘A(:F(:C(‘T(X:(‘A(‘A(‘AT(‘A(‘-ATT(‘-AAA

61

T ATTACT B R AR ACCOCAACT ACGT T GOACACTACT

TOBAGEACT RGeS 5

2007/ 031 mf%@nﬁ@@wm%%mwaﬁ&m\&m D

CONST RUCT N INODASTIRA ESMAVENCE RNOY GAGS ST Y G

QVOL VOSGAMVKRREEERNISSKASG-TEFTDYKI HW 52
RQAP GQELEV\NGYFNPNSGYSTYAQ(F(ISRVT | TA

[0179] STSTA¥MELSSpREEDTAVH ICARBSR ,

e T S LS MM S 1ot
K HED AV GrIveX Y Mt MYEeted T 4 ReldtQldhndc Rotide

another particul ar enbodi nent, the present invention
cempyising ¢ egquensedhat enendesa Iefdymﬁph%hmfmm ledss onohgary shairy

ti.de h
B G EN0ml LR SPESAERe TP BRE! 1S G pihin B EerafRiA%n°
Eteunianaidl gerhalivlegequenesial tieOF MY tegiongordh thed@dat SitGichERNO
|d sub %Fltutl on in_at |east one heav chain FR

186 95514 HOm 09 19BE OB SeverE IdHBch e 7.ibsleent Theee
k&quhéRGf LM aflD1BRom 'ﬂ%%’le%t%%é’ BRY A8 SRR & RLAG AP

am no acid sequence erive
sMGilmenentofelz.and cackl schabhe 6, idemified dypitd sdcagiat niretas tis

%}Q}?regs@ ﬂlgor%g}agéd herein by reference in its entirety.

TABLE 7
IMGT DATABASE NAME ACCESSION NUMBER (NU CLS(])ET?DI};)SIEE;UE N CE)
IMGT hVH_1 2 X07448 82
IMGT_hVH 2 5 X62111 ‘ 83
IMGT_hVH_2_26 M99648 84
IMGT_hVH_2 70 121969 85
IMGT hVH_3 7 M99649 86
IMGT hVH 3 11" M99652 : 87
IMGT hVH 3 19 M99656 88




[0180]

substitution in at

| east one heavy chain FR region.

TABLE 6 SEQUENCE NAME AM NO ACI D SEQUENCE SEQ ID NO

W 0BB074081 QL ROPGAEL VKPGASVKVECKASGYTFTSYNVHWW  BETHEING/003294

GQGLE W GAl YP GNGD TSYI\IQ(FI@<ATLTADKS S

o ol W\VAW . m\V/

CIWAAL r‘ Tl \I'I'\ICT

STAYNOLSSETSED—SAVY
BO HSEGHH-D Y NBGAEL

EW GAL YPGA

[
\J‘\I’(OI Y GSS

V!
DTSYNQKEKGKATL T

INT VDT

GI‘E@I%%JEOTIDE SEQUENCE)

vy LA

C2B8- VH QvQL QOPGAEL

KQTPGOGL
SRGAYMGE 959 TSEDSAVY Y (RARAGL

Y RPNYWYFD,
VKPGASVKMSCKASG

V WG AGIT
YTFTSYN

VS
57

g%i%%_é\é@ GAl YPG\G

)%qu KGKATLT

ADKS
YYGGDWFNWG  AGTTYAVSA

i

RPGASVKVECKASG
NOKFKGKATLT

VDKS

FTSYI\IlVI—N\)(g/1 586

QQOSGAELV
GAl YPGNG

SSTAY SSLTSEDSAVY
3 BVKLQOSGPE

FCARV VYYSNSYWVW
| MRBEASVKI SCKAS

GYAFSYSWWREAW 59

-D V"W TGTTVTVS

RKERPGOGCEW GRIFFPGD

MM@L?SLTSVDSAW

DT DYNGKFKGKATLET.
ZRA/FDGYW. VYW

ol ANI2I0A4 -~

G QGILVTYSA WO

APLLC
to)

20077 1875—PCTHB2

JUOI UUOZIJ5 O

AMle_ISEQéUENCE SEQ |
RGPGKEL EWISTI SWKS

KSL Vlﬂjl\lgl RAEDTALYY

DXONG  2F2- VH
AASGETENDYAM

SEAJJENCE- _NAME _ANM_NA
DL UL N TVIviEE—7 vt

94
N/ 60

1

ROV \

L QYADSVKGRFTI S
AKDL QYGNYYYEVD

RDNAK

VWG QGITVIVSS

WMV%VES%LV

RSt RLSCAASGF

TFHDYAMHWY, 61

| GYADS VKGRFTI SRDNAK
IMGT hVH_5_51 M99686 97
IMGT hVH 6 1 X92224 98
IMGT hVH 7 4 1 L10057 99
IMGT_hVH_7_81 727509 100

In another embodiment, the present invention is directed to an isolated

polynucleotide comprising a sequence that encodes a polypeptide comprising an

amino acid sequence at Kabat positions 8 to 13 of the heavy chain variable

region, or any subset thereof (e.g., positions 9 to 12, positions 10-12, etc.)

according to any one of the sequences presented in Table 8 below. In another

embodiment, the present invention is directed to an isolated polypeptide

comprising an amino acid sequence at Kabat positions 8 to 13, or any subset

thereof (e.g., positions 9 to 12, 10 to 12, ete.) according to any one of the

sequences presented in Table 8 below.

TABLE 8
AMINO ACID SEQUENCE SEQ ID NO
GAEVKK 63
GPTLVK 64
GPVLVK 65
GPALVK 66
GGGLVQ 67
GGGLVK 68




[0181]N

NSLYLQWNSLRAEDTALYYCAKDI QYGNYYYGWD V WG  QGITVTVSS

11B8- VH EVQLVQSGEGELVHPGGSLRLSCTGSGFTFSYHAMHW 62
weP@ESEIEW VS| | GTGGVTYYADS VKGRFTI SRDNVK

. NSLYLQWNSL RAEDI\/AVYYCARDYYG#@FYDGLYG MOVWGQGT TVTVSS
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the | MGT dat 4
8104/ t ext es/
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TABLE 7 | MGT
( NUCLEOTI DE 9§

W, THeS@E VKseque

nces affe avai

base GAGLIE //i)

ha t. T nes.

| MGTgenemnt ol r el

andygeach g

TS on

rmer79| § e

H A —paf
nmetrer N eT et
DATABAS!

ETTCT I
T"(JZSQIIRL NUME

NE__Ad
EQJEl\i@%EEV‘fI‘ivrT h

H 1 29%07449

2_5 X62111 83

| MSTGEXRE 2 26

MDO648384 |

L21969 85 |
MD9652 87 |

h\GAGVIZK MD 96/

19 86 104 MGT N

\GEGyvid M9

56 88 MO 200

| abl e from

fr:

equence as

pressly

ntirety.

JER SEQ | D NO
82 | MGT hVH

MGT hVvH 2 70

VH 3_11

7/ 031875

PCT/ 1 B2006/ 0

g?égli o TMsal D

UVBER, SRR EPebd ditbhiChfe QL
MP9657 89 | MGT hVH 3 33

ATABASE NAIVE

I MGT hV

ACCESSI ON

bdobt ﬁm}hre&% Qanbl%te%O
106618 90

NBIpTRlcotide ¢dm15mﬁ-¢ @g@@cmmom a poﬁ@'ﬁph&ﬂ-dzom_pmsmg an

718898 %
amino act

| MGT
sequence at

aliljaﬂpésn)l(oonSs

7IJO§ to 113 of the heavy chain variable

region, or any subset thereof (e.g., pos1t1ons 110 to 112, positions 110 and 112,

etc.). In a particular embodiment, the sequence at positions 108 to 113 is as

shown in Table 9 below. In another embodiment, the present invention is

directed to an isolated polypeptide comprising an amino acid sequence at Kabat

positions 108 to 113, or any subset thereof (e.g., positions 110 to 112, positions

110 and 112, etc.) according to any one of the sequences presented in Table 9

below.

TABLE9
AMINO ACID SEQUENCE SEQIDNO
LVTVSS 106
LVIVSS 107
LVTVIS 108
LVIVIS 109
LVGVSS 110
LVTVGS 111
- LVGVGS 112
LVAVSS 113
LVTVAS 114
LVAVAS 115
LVVVSS 116




JMGT hVH 4_30 2 L10089 95 |IMGT hVH 4 34 X92278 96

WO p¥H 5 51 MB9686 97 |IMGT hVH 6 1 X9222 5%? doMlz204
A P00 96 | MGT WVH 7_81 227509 1 gis%ﬁ
I n anot her enbodinent t he present invention is
directed to o yrugi-eatide—conprising a .
sequence t hat momg U%Fif nrﬁg' ﬂﬁ‘m i sing an

CTTooguoo oIt

am no acid s=0uenclé/TXtJSKabat 003| 1ons 8lto 13 of the
heavy chai n yari aldllV&VVBegi on, or ai¥y subset thereof
(e.g., positions Iwiws$2, positionm 10-12, etc.)
according to any GRave the SEqUEREES pre=sent ed in

Tabl e 8 bel oyw—tn et EIUUU|T5UL the present
i nvention i s eireetea-to—an—t+soelated—pelypepti de
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[0183] RGVL VQeparaligRa@y (pe pf cultumed ok 1ing capaauser l7axprasieiBMs
of the present invention. In a preferred embodiment, CHO cells, HEK293-EBNA
cells, BHK cells, NSO cells, SP2/0 cells, YO myeloma cells, P3X63 mouse

myeloma cells, PER cells, PER.C6 cells or hybridoma cells, other mammalian

«cells, yeast cells, insect cells, or plant cells are used as the background cell line to

generate the engineered host cells of the invention.

Modified ABMs Further Comprising Fc Regions and Fc Region Variants

[0184] In one embodiment, the ABMs of the present invention comprising one or
more amino acid substitutions in the heavy chain V and/or CH1 regions and/or
the light chain V and/or C regions may further comprise a human Fc region. Ina
specific embodiment, the human constant region is IgG1, as set forth in SEQ ID
NOs 80 and 81, and set forth below:

IgG1 Nucleotide Sequence (SEQ ID NO:30)

ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTC
TGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAAC
CGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACC
TTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTG
ACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAA
TCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGCAGAGCCCAAATCT
TGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGG
GGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGA
TCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAA
GACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA
TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTG
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTA
CAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCC
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[0185] However, variants and isoforms of the human Fc region are also

encompassed by the present invention. For example, variant Fc regions suitable
for use in the present invention can be produced according to the methods taught
i U.S. Pat. No. 6,737,056 to Presta (Fc region variants with altered effector
function due to one or more amino acid modifications); or in U.S. Pat. Appl. Nos.
60/439,498; 60/456,041; 60/514,549; or WO 2004/063351 (variant Fc regions
with increased binding affinity due to amino acid modification); or in U.S. Pat.
Appl. No. 10/672,280 or WO 2004/099249 (Fc variants with altered binding to
FcgammaR due to amino acid modification), the contents of each of which is
herein incorporated by reference in its entirety.

[0186] In another aspect of the invention, the ABMs comprising one or more
amino acid substitutions in the heavy chain V and/or CH1 regions and/or the light
chain V and/or C regions may further comprise an Fc region variant. One can
engineer an Fc region to produce a variant with altered binding affinity for one or
more FcRs. One may, for example, modify one or more amino acid residues of
the Fc region in order to alter (e.g. increase or decrease) binding to an FcR, as
described in U.S. Provisional Pat. Appl. No. 60/678,776, incorporated herein by
reference in its entirety. Generally, one will make an amino acid substitution at
one or more of the Fc region residues identified as affecting FcR binding in order
to generate such an Fc region variant. In preferred embodiments, no more than
one to about ten Fc region residues will be deleted or substituted. The Fc regions
herein comprising one or more amino acid modifications (e.g. substitutions) will

preferably retain at least about 80%, and preferably at least about 90%, and most
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(FcRn) with better affinity than the parent polypeptide. Such modified Fc regions

will generally comprise at least one amino acid modification in the Fc region.

[0189] In preferred embodiments, the parent polypeptide Fc region is a human Fc
region, e.g. a native human Fc region human IgG1 (A and non-A allotypes),
1gG2, 1gG3, IgG4, and all allotypes known or discovered from any species. Fc
regioﬁ. Such regions have sequences such as those disclosed in U.S. Provisional
Patent Application No. 60/678,776, which is herein incorporated by reference in
its entirety.

[0190] In certain embodiments, in order to generate an ABM comprising one or
more amino acid substitutions in the heavy chain V and/or CH1 regions and/or
the light chain V and/or C regions and further comprising a modified Fc region
with improved effector function (e.g., ADCC), the parent polypeptide preferably
has pre-existing ADCC activity (e.g., the parent polypeptide comprises a human
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having the ability to mediate CDC may be modified such that one or both of these

activities are enhanced. Amino acid modifications that alter Clq and/or modify its
complement dependent cytotoxicity function are described, for example, in
WO00/42072, which is hereby incorporated by reference.

[0194] As disclosed above, one can design an Fc region or portion thereof with

altered effector function, e.g., by modifying Clq binding and/or FcR binding and
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polypeptide having an Fc region, wherein the variant comprises at least one
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encoding the fusion polypeptide and the reporter gene are transcribed into an

RNA molecule which is alternatively spliced into two separate messenger RNA
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Biotechnol. 12: 450-454 (2001) In alternate embodiments, other eukaryotic host

cell systems may be contemplated, including yeast cells transformed with
recombinant yeast expression vectors containing the coding sequence of an ABM
of the présent invention, such as the expression systems taught in U.S. Pat. Appl.
No. 60/344,169 and WO 03/056914 (methods for producing human-like

glycoprotein in a non-human eukaryotic host cell) (the contents of each of which



enbodi nent, the chineric antibody conprises a human
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" one.,aqf the resultin NAs is translated into said
r%q%rp% pments (e.g., promoteT, enhancer, sequences, transcription terminators,

polyadenylation sites, etc.), and a selectable marker. Following the introduction
of foreign DNA, engineered cells may be allowed to grow for 1-2 days in an
enriched media, and then are switched to a selective media. The selectable

marker in the recombinant plasmid confers resistance to the selection and allows



protein, and the other is translated into said fusion

pol ypepti de. Expression of Modified ABMs [01991
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cell, comprising expressing in said host cell a nucleic acid encoding a modified

ABM of the invention and a nucleic acid encoding a polypeptide with GnTIII
activity, or a vector comprising such nucleic acids. Preferably, the modified
polypeptide is IgG or a fragment thereof comprising the Fc region. In a
particularly preferred embodiment the ABM is am<h'11ma11ized antibody or a
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provided by Gresham et al., J. Exp. Med. 191: 515-28 (2000); Krauss ef al., J.
Immunol. 153: 1769-77 (1994); and Rafig et al., J. Clin. Invest. 110: 71-79
(2002), and Hamano et al., J. Immunol. 164: 6113-19 (2000), each of which is

herein incorporated by reference in its entirety. Down regulation of cell-surface
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response, or other problem or complication, commensurate with a reasonable
benefit/risk ratio.
[0213] The present invention is further directed to such pharmaceutical

compositions for use in the treatment or prohpylaxis of cancer. The present
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[0221] The invention is contemplated to encompass any engineered host cells

expressing a polypeptide having GnTIII activity, including a fusion polypeptide
that comprises the Golgi localization domain of a heterologous Golgi resident
polypeptlde as defined herein.

[0222] One or several nucleic acids encoding a polypep‘ude having GnTIII

activity may be expressed under the control of a constitutive promoter or,
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probes comprising nucleotide sequences that are homologous to the respective
coding sequences, respectively, or portions or derivatives thereof.

[0225] In the second approach, the recombinant expression vector/host system

can be identified and selected based upon the presence or absence of certain

"marker" gene functions (e.g., thymidine kinase activity, resistance to antibiotics,

resistance to methotrexate, transformation phenotype, occlusion body formation
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antibody-dependent cellular cytotoxicity.  Glycosylation engineering of
antibodies has been previously described. See, e.g., U.S. Patent No. 6,602,684,

incorporated herein by reference in its entirety.
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the target molecules for the modified ABMs of the present invention expressed
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may be purged ex vivo by treatment with the antibody and the marrow infused

back into the patient (see, e.g., Ramsay et al., "Bone Marrow Purging Using
Monoclonal Antibodies", J. Clin. Immunol., 8(2):81-88 (1988)).

[0253] Furthermore, it is contemplated that the invention comprises a single-

chain immunotoxin comprising antigen binding domains that allow substantially
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aspect of the invention, the ABMs of the invention are used to deplete the blood

of normal B-cells for an extended period.
[0258] In accordance with the practice of this invention, the subject may be a
human, equine, porcine, bovine, murine, canine, feline, and avian subjects. Other

warm blooded animals are also included in this invention.
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polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
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phar maceuti ca _
factors discussed above. These are generally used in the same dosages and with

administration routes as used hereinbefore or about from 1 to 99% of the
heretofore employed dosages.

[0269] The active ingredients may also be entrapped in microcapsules prepared,
for example, by coacervation techniques or by interfacial polymerization, for

example, hydroxymethylcellulose or gelatin-microcapsules and poly-



conpositions for use in the treatnment of human
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R i Bt b it R FLdER e
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[0274]has a Thei mostisfifesthve! rflodle <ﬁf&dn‘f1mtstmt1cymfdsdcﬁigmagmeatfor the
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BRG] GomgPHIoH SR AET 0 oo oeh SeieurAty and
CRuRkifH8he Bisdike, the patient's health and response to treatment and the

judgment of the treating physician. Accordingly, the dosages of the compositions
should be titrated to the individual patient. Nevertheless, an effective dose of the
compogitions of this invention will generally be in the range of from about 0.01
to about 2000 mg/kg.



ng/ mL sodiumcitrate dihydrate, 0.7 ng/nL pol ysorbate

80, and Sterile Water for Injection, pH6.5. In the
wonres@3ig7snvention, rituxi mab will be substit upet/k3006003294

nodi fi ed ABM of the present9si nvention. [0267]
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Y RhEWHh nﬁ-ﬂgé h&tte}H@ﬁ@mg,anﬂ SR ar@fgﬁb m%ﬂﬁ(dlﬁ&@c giﬁlﬂw flow

acetate, degradable™l actic gl ycolic aci
Coytomy:tm,r sumuedflumsesténee, capture-and-detection assays, and reversed

phase assays, and/or assays set forth in U.S. Pat. Appl. Pub. No. 2004/0132097

A1, the entire contents of which are herein incorporated by reference . Predictive
biomarkers of anti-EGFR therapy, themselves, can be identified according to the
techniques set forth in U.S. Pat. Appl. Pub. No. 2003/0190689A1, the entire

contents of which are hereby incorporated by reference.
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The formul ations to be used7for in vivo adm ni stration
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[0279]] i Kel yTHeaoB@ALiEOSE caMPrising a modified ABM of the present invention

will be formulated, dosed, and administered in a fashion consistent with good

medical practice. Factors for consideration in this context include the particular _
disease or disorder being treated, the particular mammal being treated, the clinic
condition of the individual patient, the canse of the disease or disorder, the site of

delivery of the agent, the method of administration, the scheduling of



conversely providing a rationale for designing
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[0289] respo %ox%gx%rf cl)ltéemz}/y adnumster one or more initial dose(s) of the antibody

followed by one or more subsequent dose(s), wherein the mg/m? dose of the
antibody in the subsequent dose(s) exceeds the mg/m? dose of the antibody in the
initial dose(s). For example, the initial dose may be in the range from about 20
mg/m? to about 250 mg/m? (e.g., from about 50 mg/m2 to about 200mg/m?) and



nodi fied ABMtreatnent a therapeutically effective
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[0294]: geraggﬁ?tclﬁgrggnc\é A f ftl?eclt)r'a\éface 0P Hletmfzer %‘na %uﬁhallmgce%calig
carrier may be a lipid carrier. The lipid carrier may be a phospholipid. Further,

the lipid carrier may be a fatty acid. Also, the lipid carrier may be a detergent. As
used herein, a detergent is-any substance that alters the surface tension of a liquid,
generally lowering it.

[0295] In one example of the invention, the detergent may be a nonionic

detergent. Examples of nonionic detergents include, but are not limited to,



[0284] Also nore preferably, the nodified ABMis used

in a therapeutically effective anount from about 4.5
wogtkgsisgssabout 12 ng/ kg. [ 0285] Most pref er abpyT/1B1066/003294

nodified ABMis used in a tbrerapeutically effective

pmfg’ or a%% %J oﬁ{sorr%g?\%}?/ kggg%\ﬁ%}%gg% s@rld 5(}??11}r;(gl%gethyle:nesorbi’ta:n

t hmnaﬂeaxb) Bai | and Teftére @bt SQupleTiion kaamgtan& THtdFOA D).

[ Al so npst preferabl y, the nodified ABMis used
[0296] , 4 tﬁétﬁralatémly,éb@ sjergatmesyitieva i daterzett. Abexamplgof an

th
A etcrperk e dle BuPts SbALLTEL & R R o bSu B
[0297Bui t abAddxdmﬂdgem afoomdsmrm&rtha isentio) eedthi @eHrHEAEY be a

a for, _exa the range from about 20 ng/rn2
Bp%aaﬁt As ity Hb ﬂFﬁ gpp licgtigghe "liprtrgae ms oy meebigas hgend

Of e 18 wilthicBREMs dhi hictu eg ‘3?}1}% I?I‘Nenﬁ&? ?Iewrhl}inatlons thereof.

reconrmended for rituxina
[0298kdni ni §h«e¢xanqp1¢slbelopa¢xpmm the manhommm@ord dstall. Thé following

o eee s o aratis ars vt o feblertumrse il igrh shsout opore
m?y ﬁrﬁleﬁ%hﬂtana @pﬁ&éd&@hc ix%en@ %ﬁ%’gﬂtll(ﬁl f’ﬂ‘kf%'ﬂr@s@ﬁﬂhvé@ion

/m2 to about 200 ny/ Mor eover, one
fiiestie pobhaited imerope |bmt ¢ akerplFdsimfditens, amhmlbanby

f b t.d

| R R o T D AR s
dwh&h&)e fanaemdﬂy tdevalglt Atk wiose tef schpofand inkeshion. Mtnddle,
initial gﬁ%@ For, exanple, the initial dose may be

i PR o, ipns¥hiagigenton in additien @dh%ﬁgdiﬁscr@s@h@@mmﬂ

(Becme abpBTRAR A SRi1HT) -
{Bestims spRASAR s BN i el A5 he R g{é@?fgﬁ iofFang
néggoivpanying drewirgsgSudhrmoodifdntiahs azéﬁltengédmb fﬁlbwiilﬁﬁltﬁe s¢&0
%gﬁ@l 0%9(@.](jl As noted above, however, these suggested
anounfFPBFeHeH ™ ed ABM are subject to a great deal
of therapeutic discretion. The key factor in selecting
an appropriate dose and, scheduling is the result
obt ai ned, as i ndi cat eglEa%W LEs exanple, relatively
hi gher doses may be needed initially for the t r eat nent
0299f  ONORIBDLRAIN RS, A%k 1%1&6{ i
[ ]gffl caci ous I‘eSll,I tg depen%élﬁ%s%;rgﬂeﬁ?gltj €84 g&%?gmmo
dﬁl%@ regetue posigionan mag@nﬂoﬂbwu@ BEdmipiessire raedordmgctbcih«e Ktabat
di agnosi s, appearance, oOr occurrence
lﬁenng' SSet%rge or disorder as possible or during
rem ssions of the disease or disorder. [0291] The
nodi fi ed ABM of the pr ent ntion is adm ni stered
by any suitable nmeans} m ll%ﬁg par ent er al ,

subcut aneous, intraperitoneal, intrapulinonary, and
! nt r anasal , angl, if desired for | ocal
| Niatenians Wpe Maskddse,

Cloning and Expression of Recombinant Antibody B-Ly1

[0300] B-Ly!1 expressing hybridoma cells (see, e.g., Poppema, S., ef al., 1987,
Proceedings of the 9" Biotest Symposium, Institute of Education, London,
(Sonneborn, H.H. and Tills, D, Eds.); Ling, N.R, et al., 1987, In Leucocyte
T yping Conference III: White cell differentiation antigens, 302-355, Oxford
University Press, Oxford. (A.J. McMichael, Ed.); Knapp, W. 1990. Leukocyte



treatnent, intral esional admnistration. Parentera
i nfusions include intranmuscular, intravenous,
wonberaardgreri al , i ntraperitoneal, or subcutaneoBeT/1B2006/003294

adm ni stration. In additiong1the antagonist may

suitably be adm nistered b ulse infusion, e.qg.,

whringl Eerieraneg [l Jdeseadingsh éxgmi ddmversity Prasef @rlgpd)yweike

dosi . . ) R . , ¢ _

DSk By B P RES PR R EaRG 530 oty with

peabilign>\8l0et hetfe hiteedeivim fldl RNAWaSisblatedfus@ig a Qiagen
y..adm ni st er._ot her, _conpaounds

chronic. [0292] e m ’
shilfeasy ik bito ﬁpgl\ége@ﬁ@fgpg thervariatlp dishiradheavyaghaisof B-

! &%%@ﬁiﬁ%&ty‘/ﬁTWFﬂeﬁggﬁ@R E6hiBHK WAS Serridd blifig the
ant'agoni sts herein. & Conbl ned adm nistration
i follbwilescoadisidng: 30 atin at 305, fordie figst ssaplabDiNesynthesis; 15 min

formylations or a single pharmceuti, f, atiaqn,.
a%r&g‘é‘_‘&ﬁg@eﬂf%@raﬁaa' wg%e? afl BHo 4e|%€!l]1 giin %{%e 2. 13in
Wb eha Ry £ el aibhyatfol 8t fiiS 08niial® REriHRdxyhidiRizeRP R

(or alf) active agents Simul taneously exert their
bPGRqyodmts was ¢onfirned by[gebelgitrdphowesis| Thy BCRI madudihwere

t he se of. e,.conposi.tion he i nventiop requjred .
+ §arehie, Sl D ater e VA B BERR B a1
OPiriaBicZadhi @fd heav) 2B4kh chébdagc@mdaner ivdlitdt he practice
of the_ invention, the pharmaceutical carrier may be a

[0301] j pi d Beraongtructipp ef ehipierc Bakyl ewrepsipn yectars, synthetic signal

p&%ﬁ%ﬁg% ?I(in %ﬁr(');%ﬂ:attc{lﬁémlc‘ltigﬁ %’tels Lo A fad fc{/’cﬁ% gﬁ?ﬁl@&qaﬁls by

f at prd carrier nm
daddetigahPCRAsactiose A floea Bhdl corfirchatien gftint consetdIY A sequence

supstance that alters the surface tension of | i quid,

BHB SIS Sl By et POBYEE Wi Wheoaseaniee Brmpnrc]

| BURBhE MpiodsN©ndetRr gaRE WaRY cBEtRCRANMIRY Were R3RH 4RRE:
, Exanpl es "of nonionic detergents include, but are not

| torittoddf the MRAY poaia 308 TEsIRET/Of BROUB/BPeRIusite] gdng two

I b 80 (al T 0
PSR Rl Sy Rar 80 LA RS RuD B e pp gy vy
Tehdi® Bxrb@ionevatmR) endTFETRIS 18RI B hasnekpléskiod VeboBDEach
[0296] Alternatively, the detergent maybe an ionic

dsecdergapied amERY ¥98¢1CEN i oni ¢ det er gent i ncl udes,
[0302{33 5 9'7]30%%71{&: %“%?%ats Brod%mafr @-{fﬁ{s%ht WEIHON -0

I N accC ance e I nventl on,
t héthlviepiors fRITR 1868 andiyER 1813 Usinprsairdum Abosphet-tiansfebiion

oBEhrer. ety B Rk ae BT e B Rty e
OEalERAIHOES AN ethbEr €Qls wdr0 28 aFheneEa mn%ﬁ?'&eduﬁ\ﬁ&es in

explain the invention in nore detail. The foll ow ng
pidpakansianOVEM celtatepheskum seprjermenied with A BCS, hod avere

skilled in t art to, nor C I nder.st and and Lo
> Kahgtfted Ppel 6o Slrbrer o S0 o S bt RRE DR R i
heeTes fladks 8 Metlionicalid WereisBedst QR Gotiy befee RxRIGetibh frett ml
embodi nents, which are intended as illustrations of

sIDRGEM etyermedivm supilemanteh with i (il L0%NdY dsehotd) ne/ml
%&@ﬂ%ﬂ,ﬁ%@n?@%&@ﬁ@égﬁﬂw YRR aRificdado? WAet Bes9% OB
atmosphere overnight. For each T75 flask to be transfected, a solution of DNA,
CaCl; and water was prepared by mixing 47 pg total plasmid vector DNA divided
equally between the light and heavy chain expression vectors, 235 pl of a 1M
CaCl; solution, and adding water to a final volume of 469 pl. To this solution,

469 pl of a 50 mM HEPES, 280 mM NaCl, 1.5 mM Na,HPO, solution at pH 7.05



various nodifications of the invention in addition to
t hose described herein will becone apparent to those
wekilAme,7sn the art fromthe foregoing descri ppConB20E003294
acconmpanyi ng drawi ngs. Suchoxodificati ons are intended
t@elte%haeml{@d%ﬁﬁ%a%ag) P& 10Qkc idiBleA &pﬁmpg r&&rﬁ kdBperature
EXAMPLES  [0299] Unl e5s otherw se specif
r fof 20 snec e suspansionivwasiddnied yitbfl 2sped D[MEl\/Iamppﬂcmentcd with

resi siii.ong i .he. fol |l e

e g b e e s b e R R SR Rt yere
Mat 6tk 23 397 sheCo e a@blﬁflw () ZQHQUI@QH&%@&% W4s replaced -
Recombi nant Anti bo B-L [ 0300] B-Lyl expressin

nyie | G NGBI 1090568, P eprommumsodxﬁed aifbody T,
PLPLSRE ARt phig, itdh Unp Byl o &/ SRR Lot b T s

Eaiﬁi PETRI 813, inNa R:1 @dtiodl . Forii8 odxmub@ WEQkY B codipieattd
Conference Il1l: Wiite cell differentiation antigens,

3upibedss chBck pi-ge”, bficgls wenepotiansfected it far plaamus, two for

200 P 8 Fame e P EDEBR AR, B PRI TSR o Rien G

| polpeptide @kmgsaiorO@R‘jﬁ‘Ril 5W8), \aad sint foPnaasesidasé df cpremion
g RPM containing .1 % FBS and 4 L- gl ut am ne.
o b aarpeo i o esnitsiotys ALy Gous v oty Veepaa
awgs h%v@éteﬂé&”\ﬁsﬁ’ﬁﬁgé@ @2t effinusi MEDCA T, 2HRBweRNEaS¥cond

encodi ng the variabl € Iight and heavy
cmtrtfggaﬁona‘or L@/tnlmetr@oammand beptlay 47€E- PCR. The RT- PCR

t d fall
10303 001 ¢ T 4B R el Pt 0 o Bt Spermatantine
sthindch esijusntial chidrBatoglapRio steds Prdtdin Aetﬂl@bﬂfaﬁigr@ihy, 3&ion.

cycles of, 1 mnat 94 C1 mn at 45 C 1.5 mn at 72
@Xoaﬁ%geaclﬂpmtog&pbﬁgm Brhizs @islysipm ileromawga%phyzst@ O e

ERREIECPh Foufh; QR FIARHES, PRSEPRL LPCREY o

[ phasphate bafitresaline el ¢olleetidgths namobnioNA as&lqmbrwh drom this

nfl r vari abl e ht. and heav
BB o ST &t S SR ek Fom
o{heghgd}ggﬂcg aB2do/hmexpressi on vectors, synthetic signal
sequences and appropri ate restriction sites were fused
to the variable chains by additional PCR reactions.
Aft er Qligpsaathagidafinglyslsi on of the correct DNA sequence

of the variable chains, they were conbined with the
[0304tor r es@bgmaﬁ@awdﬁmweteg@zyn@b%bmieamgﬁ@nsthe @nlgodidsey

g S &
OB LR YA By SR B PR on v
Syfehibedne®r poboldtici.t €, using two separate vectors, one

for each chain, resulting in the pETR1L 808
[03051 heavy The resulting dlrgest soluhor? containing the 1r§ease(§j ohgosaccharides was
either prepared directly for MALDI/TOF-MS analysis or was further digested

with EndoH glycosidase prior to sample preparation for MALDY/TOF-MS

analysis.

Oligosaccharide release method for PVDF membrane-immobilized
antibodies

[0306] The wells of a 96-well plate made with a PVDF (Immobilon P, Millipore,

Bedford, Massachusetts) membrane were wetted with 100 pl methanol and the



chai n expression vector) and pETR1813 (light chain

expression vector). Each vector carried an EBV Oi P
weequwascss [ 0302] Chineric B-Lyl was produced BYT/1B2006/003294

co-transfecti ng HEK293- EBNA0Xells wth vectors pETRl

808 and pETR1 813 usi cal.cium . .

e St nared R VD sl Vg vacuwup, appisd to the
ﬂfufﬁ‘ﬂcf&n KRS 3mERNA eplillisoreeBed tida vk echewdtthy ThhBVDF
cal ci um phosphate nethod. Cells were grown as adherent

nembtageweruvishedthréatimas Wit 30SuiesivwrerDEMVels Weredhen
medi um s I ted w % ECS, .
Frsidreah SAHGRCH PHES (0F Lo R e agisang BYEDTA, pH

f t. . i ATk
ﬁﬁ%ﬁléeg‘% Q%ne (#:86 %@t@é@ﬁéﬁ%ﬁﬁ@ alrag\];V %lgfc %-Iﬁgn{drg ansflelgg_liwon
biffded THE 1iqRINEM thel Well rveasndreiva thiouglp Henmeanmbunaiby epplesi2

phcioo and tsnoemhiaah won ubado i v Biperpt S0 kR ©
t 1.gh Fo h.T .
P AR Bueheq foflnashPine Sk b SR iR so ot

B3 @ biERO1 i UM hd ScBlefin BASTEG eCt o DNA
I'vide equal |y between the Iight and heavy chain

[0307] expr eFslloningeedustisn, a2@Euim ofas applind tesmmiovedht dithisthreitghd
addi.ng water t final volu f.469. 1. T |
Soips G egeTn The orels wise i Yt il ROHY yoer

LML B8k Al e tthtionQT Ny 2R e Qa8 By addition of
S OZCIP\A%!?eonadded,y e ot ol
5011 0.0 M éwioacaticlaeiitin REM bufferdnd incroasion atiopey e RAT eI
20 sec.. The suspension was diluted with 12 m of DVEM
dhpoiark A eliBi t h 2% FCS, and added to the T75 in

3081 P! ace Ofert B &Nty hdioRE dhdl Welld Rer€ alrhwn Weitle vacuum and
[0 ]i ncubat eeé at 3?8,% gg/kogCOZ for about 17 to 20 hours,

tshibsequedlyuashasthrepimesdith 39Q pl waten{ThoRFWF meypraps was
For the production of .un i fied ant.ibody."chB-
i laried, (gr T RAREPUSE B e HIp SR DT R bEBy 2ong 1001
SHR165 Sdu2Pus i AciPeratuds for 1
BB R SRBIThBio d ATSpema t

il biteyb1d i tepbentgreds, theheenosiel dy\gsnie Feruppafpiowed by
with four mds, two for antibody expression

pl a
(th‘Flﬂaébf@V&’ﬁ@%%ﬂRf’ﬁ%), one for a fusion GnTlI
[0309]P0! ypel@-ginﬁsd S5 RhGAks GRES: Ble%%%by ARG 2 DU peptide-

mannosi aase expressi on at a ratio of

p
AN 4ljlcoydaseE hechinbalayN-Glycaage, SLHJE0, Newate Cebrand R, 1 mU

t | , ri p o
BB L YR B & B o Tkl P, Rty Sl
E‘?ﬁxen@sf;f&ﬁﬂﬁe FRIMENSh X8Rl vatunftGf 25 @BA:310naIBIAEC O3 pEL7.0).

B-Lyl -ge were purified from cul ture supernatant
UBigegtion Waeerfoaged fitri3diouchat 378E.ogr aphi ¢ steps, Protein
A chronat ography, cation exchange chronat ography, and

a size_exclusian chromat ggraphy . st . Super dex
200 ¢ opgﬁ?ﬁaf‘iﬁﬁﬁg ‘?ﬁ%ﬁ?&%ﬁ%&%’@? g 3%?0%&10?% buf f er
to hosphate buffer saline and call ectj the
[0310hopno Prerﬂgvvegﬁ &P %H%P e 1bgdy Wﬁqegmxecf with 2% m{} 0f PNGaseF
(Glyko, U.S.A.) in 2 mM Tris, pH 7.0 in a final volume of 25 pl, and the mix was

incubated for 3 hours at 37°C.



| ast step. Antibody concentration was estinmated using

a spectrophotoneter from the absorbance at 280 run.
wohgasershari de Anal ysis 10304] Qi gosacchari ¢es/1Ba0&003294

enzymatically rel eased from4he antibodies by PNGaseF

di gest{jghof Eﬂdo@ly‘c@ﬁde{%@tH logiien opeNtsEt tdiked

'THgDF'eJ)ﬁ cﬁﬁh NMhe a RO&f n'd%é@‘éeﬂtohg&afcglgglgé]
ol i gosacc ar| ﬁifﬁ/ el?eﬂtrgp eﬁ“%ls% g%&e&%ﬁﬁﬁ or

LDVT, t h di e .
st o TSR i‘géﬁwﬁsﬁg%ssc@sﬁéﬁsﬁ e SLAEREAL dl%%ﬁeﬁwh
giﬁ@ﬁ Mz H apa3ys1.96). @or msmmmlges@oﬁeimwoﬂmidbﬂd

f or menbr ane-i mmobi I i zed anti bodi es [0306] The

wadlacke, o?rWIazedend&émre BAdadeto e BNfdapsel digesyimt pﬁﬁﬁbwl@wn

eltog hPvh T s PR AL BT SR a ERL G 3567 1B aE RS 5

Pﬁ:]iﬁé B§2006/ Qﬁ&ﬁ%leaxﬂeg %edweeﬁltﬂé N@@etﬁ?mwsahhﬁ@fégﬁuémthe

DF nenbrane using vacuum applied to the Miltiscreen
' velutnbmsmref of dN-{inkdd phgnsacchBadifsorltle duagseachn sy djgest

O N
daudcheriddsaM Mtqgrdr&ﬁl@dnwl Tris, 3.2 nM EDTA, pH

8.6). Between 30-40 g anti body was | oaded in a well
containing 10 | RCM_ buffer. The liquid in the well
was drﬁmpkwmaﬁlwﬁ@www appl yi ng vacuum
and the nenbrane was subsequently washed twice with 50
[0312] RCM The eperatithdgesty peBREdhe a@%@#m@@%@ﬂ&g@@s Wgee

PG 08 305 i DI Bkl
a?‘i‘*ﬁ?‘;‘fﬁ?ﬁf”‘mm““’f‘fﬁ“F?%“?ﬁL’“’ﬁ?m“@%m? S vere
nesshited frowe CLOAAE KB riPadPosea: B B-3PE Pt Biire

t bevl&ama}?aa&hxh@ta Rcr8fbid-Hiin CUEIn@it6Ea dﬁlﬁﬁécﬂtﬂ@ﬁ (BibRad

addition o 1 Miodoacetic aci in RCM buf f
aSWltlzerd;axﬁéntcp ovmeHe ¢abions a@(hpmtfamu rQne micrelifer ghithe Iﬁ@ﬁ“@

030 A thyl at i
Aot Bt A e SR h SR iR AL
Wm Bf %D@IH mABE ISDHTE @n Py a8 i asdiEbassoli g kligoskes,

to prevent adsorption of the endoglycosidase,

by
i ddw@mxwh@izwoamd ndts 8.1 sgaefubonathasasalicylin aeid in 1 ml of
P AU bty 8ol P FfTe) YR AOMS Bt Sl e
V@@w@tﬁaﬁbﬂmgpmﬁ afidhe SR Ere inkily AQAVedith ey &bllize

under air.

MALDI/TOF-MS

[0313] The MALDI-TOF mass spectrometer used to acquire the mass spectra
was a Voyager Elite (Perspective Biosystems). The instrument was operated in
the linear configuration, with an acceleration of 20 kV and 80 ns delay. External
calibration using oligosaccharide standards was used for mass assignment of the

ions. The spectra from 200 laser shots were summed to obtain the final spectrum.



[0309] N-Ilinked oligosacchari des were rel eased by
addition of 2.5 nlJ peptide- N-glycosydase F

woOnreasii7Rat N- G ycanase, GLYKO, Novato, CA) ardtBoert3294
Si ali dase (ALYKO, Novato, @9, to renpve any potentia
charged mpnosaccharide residues, in a final volune of
25 | iW@@rﬁlﬂ’%@&Pe@ 108) . Digestion was perfornmed

for 3 hours at 37C. O jgosaccharide rel ease nethod 'fclr
[0314Jant i botfiSas lieparimzadthleed fromedhealiy WS 2Pt 1”80 3l

R 1838 B el Ay R PO

D e T BT 23700

Eiqjﬁeglé&xﬁﬁ)qﬂ(ﬂ)m visdiagefstredio qﬁfespﬁ@g\éqfiswmeé &g@@ntl—CD&d
| gosaccnarl S or. nne A

oPITo aRe ot HE and g Bs ZS PR e P RiEs it b

O%u! Q0RPEENALEE 1P Bk Gark 0BLihte m@%,s%,\l@@@ qff mret®BEHE (PBS

ol'i'gosacchari1 des were subsequent]ly digested with
Esstaghing®sh #@Sent 5B FDPAL wes)dder de thetubesn §beCD3-FITC

di gestion, 15 nlJ of EndgH . (Roche, . Swi tzegl I
L PR S oRscise o DesbopaerBln, i BeftmiRcay
el oL 4P ¥&ding @ GhakBold & Um4svOyCHTBme! B36ell-depadtibnt Wes
m X S I'ncubated for 3 hours at 37C. EndoH cl eaves

bestemnined by phttagethy Fagioud 632H decalls $¢ §18s Torllshe
chi tobi ose core of N-Iinked oligosaccharides. The

0 only digest, .ol j. d most hybrid

oo o Epneo e 38 Ao Rt TR 1ot L tes

t " hydr ol tian for, _
0315705191 2bob e rat s p R PR bR Rt PRl G
v ! [ t d
P POEPRERERINREES i HENARAR Lok, ANCHEL DOA S T0-Rid
C @ba@traat aotl-C1120HpAbody sampbbsx@leé@%n@!@@uelwpwengag@a@r
e L L e
S‘r’glu%é LARH Lo RAEkE e s Re BrwileGHiBr 1A OS $Rifer and pelleted at 300

c rorr%?'logr ap colum (BioRad, Switzerland) to renpve
cat i Gn3raindSppeotatim svas Gugiratddcofbland eellsoereiekepampintlOggu

| liedt tal L t .plate,
G odrenn Nee b bl pheoiti Febp2de e (Gefin
rr?l%x{nla 0 e:ﬁ&?ﬂ%o%{ogéfs, 533 YaV b dndBie Bfbedware incubated at
di'nydroxybenzoi ¢ acid plus 0.1 ng of )
5-47et f@oxgmgi_. iSmylblhels m_m‘dmshad lwiqa}s vath l?rzﬁ@ﬁ &ubey ad talgn up in
aqueous sodj um chloride 1:1 (v s es wer
o T pEBACS puster cetimasd. vt Ebior v SE R T RY (il
V\Mﬁ%%fi];dﬁ@als k%teﬂlrdn%\'ﬁg ploRifg8nEE0RleRid s flubieREncRiafainst the

antibody concentrations.

EXAMPLE 2

High Homology Acceptor Approach

[0316] The high homology antibody acceptor framework search was performed
by aligning the mouse B-ly1 protein sequence to a collection of human germ-line

sequences and picking that human sequence that showed the highest sequence



[0313] The MALDI - TOF mass spectroneter used to acquire
the mass spectra was a Voyager Elite (Perspective

wei2osysisges) . The instrument was operated in  POE/IB2006/003294
i near confi gur ation, withiem accel eration of 20 kV

n d. 80_ns ay. Ext I
Pﬁ‘t&éﬁsgérc‘?h gf ﬁ}éugch n@g?z{so (/Ié‘glsl rS’ZAf A 5%2_%% éfrloglnmrrgnt
VBadd Witath@was JReS REGE haady &m&@&néﬁsﬁracsﬁﬁéﬁse

sumed to obtain the final spectrum W) 2007/ 031875
#CThe mwemn@sz@molws Ihesquensiedinam theddMGT dajsbase; s

\[/A}g)gélrgt%o b&%betllé ar Iaggclez og f&lt eolg%lr{t cﬁ@ﬁ%xﬁﬁ?g%@%oﬁ&@éﬁor
ﬁ&geva&lkg tﬁ@ﬂ@&mofrfpu@ﬂem aaeﬂlymﬁ@raglem (CDR) 6Dthambnde
final concentrati on)_ or PBS onlé dded rgrld t.he.

heayg ondliglt viariahlp domging pverersrattog HREW oI 14 J BRI ONs

N

f)&@tﬁdma&o@b nmﬁﬁﬁl)lalfyoﬂ‘héLH{MagmnaWasrchomtfartbehwvmcbain,n
the dark. Before anal yS| 500 I ffer flszfth
awshibsiKitigsioneveeshessa fogi iR slmh% ’t’ﬁI‘ niqslefipg of the

g%lg Sg%,gp@g% biid @om@fﬁdre%&i' &t dob! ﬁéﬁﬁﬁﬁﬁcﬁqﬁiﬁng tilge

were tlowytonetrically anaiy
seitink agyim 4did esidokdlinsteadpbe @a@hm @m§ ouslcteeq hQJI@EIReRPU n

BiiorisSipg Tesett oty Rus aifihen % PR R R LA st
%Ehe?ﬁb khe(@ldafled BRKEhutdR6hsOBE: xahipte, tHé hh&&nlac&@@ﬁ amino
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[0332] The comparison of the B-HL1, B-HH1, and the chimeric chB-ly1 parental
antibody showed absence of any binding activity in the B-HL1 construct, and

about half of the binding intensity /stoichiometry of the B-HH1 compared to B-
lyl (Figure 12). Both the B-HL1 as well as the B-HH1 are designed based on
acceptor frameworks derived from the human VHI class. Among other
differences, position 71 (Kabat numbering) of the B-HL1 construct is a striking

difference, indicating its putative importance for antigen binding. The amino acid
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difference can be found in their ability to induce apotosis (Figures 4 - 6, 14, 15,
and 24). The construct with the L11V, V48M modifications, B-HL13,
significantly increased the ability to induce apoptosis (see Figure 24). The V48M
modification, alone, however, did not have a visible effect (see Figure 5). Hence,
the residues at Kabat positions 11 and 12 influenced the apoptotic behavior to the
largest extent. These residues do not affect the antigen binding directly, but rather
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important both for the non-glycoengineered and for the glycoengineered



control antibody. In addition, and consistent with the
anti body being anti-CD20 type Il, it induced higher

wobevelms1876 apopt osi s when CD20-positive human eeiriiB2006/003294
were incubated with the humeni zed B-1yl anti body,

relative to a control under_  identical d|t| ons
ubymepizese laomse ! Ipilyde pRizbady Ghecsnss Ho%?w\ﬁﬁgtt ati PedEPsathat

g ?&#@g&ﬁ b (Pe({e fotxls ant dé&ﬁ@@es,@uléﬁ 9ENBOE e%lﬁéj cYRpleRRAS

umani ed a I'es were produced
Cmedbapudelysiis opluefm@aﬂﬁbh lof gippplosiy) that bsthefoame oftBr@dt fwsre

e o k08, JETER 650 B b
antag[g‘odl iéh |ﬁ§’?ﬂ |I{ﬁgﬁ%?§eag%ag&h§a&ﬁ’l ?’ eﬂieqm@@ Fchﬁceptor.

non-f ucosyl at ed
ollémpodent celrkilling activitian snd epoptens mdieia Wﬁrevmpesent in this
2004/.06554

o RroRR s b e e ) anitopy P EOE RIS ERE e
t%‘cﬂ%@éﬁsg SoesmaR d li(co%ﬁ%ﬁ&lr@d &d&ﬁh@&c@eﬁ@ﬁeeﬁd&d’oﬂm@f&ﬁs
a

Al ctivity as ure 16), relative to the

n@rpegl znteémjaor@ebe@bf wate nsery with ther@ -eRgeeredovariaats opis
ootckset pint i, ARV Sk rp @B B Ren 8 IR in

blap@slosis sayictidn G ehel H)n-Fé-baginédial carirnt,cindGRIBB all variants
antjbody. This was true both for the

n&Ang|sEB s arere Potqat than the BB Aihady §r2B8heThe exact
9 IrrYe%gﬁ‘gﬁh Q&eélﬁl%é’e%rlﬁjn%gﬂf: %%regg e Sldinesiin Bptopsis

ant'| y was appr oxi mat fold nore poten han
t heedCRRBy Cype Hahtl-ﬂDZOanfilmd)e%m totkadymiand d@moenﬁamjsmdmg

i IR AU e Sl Goa b, Sl s TRDeddna
- ghyGeRRgiche ﬁﬁm@nawh?s(lﬁlyo&&&%zépéa@ 1t %Zgﬂﬂﬁ&%a%ortaxﬂtﬁo

humani zed forns of é anti body because it shovved
ag

t idamonﬁraé@@ﬂay@trﬁ&% basfiereef trpe Habhaheye berarmginested in
| t

[t {5 S Viging Bty G0 T ol ool hctiing

B- chhmﬂﬂRHI and gith ki @%bﬂaysdnmreaspm ADCA mltmp still able

al t hough both forms of B-ly a r amat

C AP E¥RSN BITOREA PRAPERFLS, A5ER @Slﬁﬁfvﬁ\ﬁ@ t Pﬁﬁ(ﬁ‘g’l}é@r ,

r %%?r&tt)g{ a&ﬁg%@?ﬁg%p v\gﬂo}émgiﬂd&lbﬁtﬁl 1§ﬁﬁ (Wtatnk §8c@Mlvivo, there

apopto present in superlor
actré locttjonsfin thhé»o&wwhmezh@ta%et @Dzamosm@d yellsaxan dafamd, but

Furth
I VABE R Rt RBRoR T b Rate bl g pigod @
t y&x8mble, B}ﬁ{ﬁh‘rﬁ@gsq RAhdse Rsbitione e Rafuefién ofih dﬁtoilh‘@ythe anti-

Fc-engi neered variants with i ncr eased bi n

af G0 ayibody.Fsglhrerabe eweist for goaskaffigpcy PEMeApi é?%a?@@a%body
v 2‘}1 ﬁf Bt hu?n&%s by %ﬁlut%f’ 12 @regﬁlr?eﬂ% 5ﬁ§% e%ﬁIoEﬁaﬁﬂQ*@%@s@uch as

vari an g-signi 1 cant
NDfcR-6d s 1 ghorhdemd BAddlehronit lixnphiycy G2 B8kachhia aeckﬁn:the

mechani sm for, enhanced honptyp r.egat.i.on .

i nisrene Rl gitolngamcslisases SWébﬂSéfe aggq)dria i gnd 3\1&113

an&e‘llb&%ie%%n appfdakh. kTﬁ%ﬂh@e@Qﬂﬁﬁ@ ARty B PEiaRBnaRIIl and
higher ADCC of the humanized, Fc-engineered type II anti-CD20 antibody can

“also be a very important attribute for such therapies. Finally, the reduced or
negligible complement mediated lysis activity of this type Il anti-CD20 antibody,

including humanized and Fc-engineered variants, can also be important, since



to other nol ecules on the surface of CD20-positive
cells, such as Fe gamma receptors, can influence this
wonpoviesTs property. It was therefore inportanPCraB2006/003294
denonstrate that anti-CD201#nti bodi es of type Il that
j r ased
e aGReFRAL ERESt b OB ol bR bl T A
Hﬂ@&ﬁﬁﬂﬂhkkmﬂﬂﬁeﬁd@hﬂaﬂsaSSOCIated i ncrease in ADCC
activity, were still able to induce strong apoptosis,
even hi gher than the non-Fc-engi neered, and honotypic
aggregati on. Apopt opsi BXIAMPItEGn i s inportant since,
in vivo, there are locations in the body where the
target CD20-positive cells can be found, but where
[0337]accessTe ﬁmm@@@mmﬂ residyrsénflueneing epintotionactivits s VR oft

Bty BBl TR PR 09T I

CEBHzaBIt(KDWy (S]EQS]B NO: C@S) iEHHQL(c i(AbGH PSEQOWXINO: 126),

efficacy of ti body therapy in humans,

SRR S TE 0 CRETiASh 155, BaBad: ol GgDISEO NGn Li0: e
|

@ﬁ%ﬁ?ﬁ& 196§ ggﬂﬁm ®: 1%@0% %n\qt & egrp ts Weoggtsd for

abihdinpmo e gei aﬁeg@eecm thyasethddsuteatribed terdihobdves Alhdix
| upus, via a .depl eti on approach. The increased
bY%‘&PW@mﬁW‘itﬂeﬁ}n?Job ﬁ@ﬁ& AFREYI | and  hi gher ADCC of
[o33gjt he h Uf'l?é’éé Befly cﬁﬁn%@ﬂéﬂﬁ 8618 Hci VR dido t8dILd fo totic effect
anti body can "also be a very inportant attribdte for

- shicihethhds dgsteleed heraimpboye. Five of duhieonstrusts, Bfﬁijl-B gpBHa-C,

SRR SRR R R FeslEh oY b e Bl By e v

Fear@n gonaice onw@a,rths abitigfofA A2 Le(VIMIgRS aifice §iopeRis
WD 2Q07/.031875 PCT/1.B2006/ 003294 117 hi gher

cHaptEnEpmtly deripasaddn coppaivon ICBPIB 2seq Blgaﬁee?é) has been
[03391c0r I el g&ee&t g%ogf;]efﬁF&CJff%ﬁ% fmil Qaa'sﬁes%amgg HenehlEalisd

EXAMPL ner examne res
i Bfiyuéght cipimBRVa) was atsbi axammedsthroughrthagér&raﬁon dfhfeve

nen BRVER I 555 PGB o 33) (Aol b

S E
(8051501 Nowbeng Y€ B R R4 o o

1&1@1])330@@31@/{\11@(1 11)29) (SEKEI 83 &lQz434)a flonstoness BV K, \B&\é

rrg% I’]?ggvf gés cr | &re ttﬁg%(%%% 8 .m%kf%gt%g?t%@vg‘?gﬁ%ﬁg) 20) by

CaBtbas déssribed ﬁdarﬁﬁldaﬂ@lvﬂ,cﬁnﬁgt d/at id¥tetritined G238]1 Sheined
heavy chain variant constructs were also tested for

ping B visy f Blegse foyy light sheas vkt ponstcth sfeeq #isqulssipd for
Bﬁ&%‘% SRE EPREACA S Al 1he an i plhenial of

t BEVBHHBK YdLemtd Biéﬁsmhmtuncmww thetr nsspadtive sllbstmtions
was S.I ni ficant|

e vatias RtV St o PBited bty B gafiepmpptosis'in

comparison to BKV1 (see, e.g., Figure 25).
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publication or patent application was specifically and individually indicated to be

incorporated by reference.
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in al erdg_\@édgaé#]lg_g%;b%@gﬁlﬂ e%\‘gf P‘Qﬁ ?Sltf]’r@; abé&?’é‘? B’_é‘fhageh‘frf’ﬁgén
when giakihgraddié besiofy thiggLitipeRdisnOrett STl EsubStitution.
conpl exed with said target antigen. 2. A nodified
antigen bindi ng nol ecul e conprising a heavy chain or
i ght . chaip.variabl e region conprising at |east one
mi no T&Sina“ﬂ@sff a?}&geniia{bﬁgg 0l5eBIF Phelaip | @ade vihigeein said
f ramewabdiniiRaiioh @id Kaky cﬁlﬁﬁWﬁM@fe%io% light chain
vari abl e region as conpared to the heavy chain or
light chain variable region of a parent antigen
bindiﬁg'nolecule, "wherein said nodified antigen

Bt ndi g rrdidigf cantigen dinding dnelseule tof eloinmedi wheseior enid -
i nki ' s.a result of
sard S A PERL ATy oAb\ BERT: B T Dol

nmol ecule of claim1 or 2, wherein said

5. The modified antigen binding molecule of claim 3, wherein the entire

FR1 of said heavy chain variable region is replaced by a germline VH
FR1.

6. The modified antigen binding molecule of claim 5, wherein the germline
VH FR1 comprises an amino acid sequence at Kabat positions 8 to 13

selected from the group consisting of SEQ ID NO:63, SEQ ID NO:64,



substitution is in said heavy chain variable region.

4. The nodified antigen binding nolecule of claimS3,
woher/@sm7sai d  substitution is in FRI of said Reaup2006/003294

chain variable region. 5. Tie nodified antigen binding

nol ecul e of claim3, wherein the en e FR

s SN 05 A IO 66, FEO TR MBS 18 R YR

gﬁaiﬁ1 F@zﬁgggﬁﬁﬁﬁﬂéfgerﬁ?ﬂ%hg%@ﬁﬁgﬁgﬁgonprlse§ an S

arr: no ngn? , SEQU N(W&tSE@D}iN( PTS SEQADNG: 76SHQID NO:77,
t t t

S50 | SHITNO -SRI RO 1By EER R 0b A R 10258

Nor 65 Ty 103 R RO dEs Y S RARS ) Not. seo

ID NO 72, SEQID NO 73, .SEQ ID NO 74, SEQ I D NO 75,
SEQ ID N0 76, SEQ ID NO 77, SEQ ID NO 78, SEQ ID
NO: 79 TEEoniﬁidﬂOanﬁEbn SEdnE Duntecule0of cBED 4. Bhiwein gad

arEtQi :ngl;gt104 ; 05‘81 bd:)gxl%(\?g gm ianz\-kgﬂe 1‘6”?0%1 é&é ﬁqses a

subst i habSRerit Bf :Eﬁilmﬁf) aéié radidueavonhewh aiofe dAdbabpcitions 8,
region conprises a replacenent of an amino acid

reS|ddé19t bridd, orl3ore of Kabat positions 8, 9, 10,
11, 12, or'13. 8. The nodified antigen binding

nol ecul e of claim7, wherein said substitution in FRI
of saifyd %\ﬁYfilé‘dq ahif e\ﬁaf)inﬁﬁigen{o?&hﬁsnoP QIR 3EWIRrein said
replacement of the %n1no acid residue at Kabat

posi t i substithtiod in RS efoshid iheaj/yacrhaugﬁmabﬂm mgmgx AORRIESSE &

el acEREREmEN oF s s god v ab Fub@ baSRRRr °° °

position 11 with, a valine. 10. The nodified antigen
bi ndi ng nol ecule of claim?7, wherein said

sgbst i Thé inastified Rifigal bagling hedecylec biideimaB] awtleecin said
regi on conprises a. repl cenent%F£%the am

reS|du%ﬁﬁﬁmkﬁﬁﬁwnﬁ@§FPﬁ acppent gt t Wgﬂﬁﬁﬁ}]fg'“%%%$ﬁ§h
bi ndi ng, mol epuln Qfvafih@l m 10, wherein said
substitution conprises a replacenent of the am no acid
resi due at Kabat position 12 with a lysine. 12. The

nodi fi ed antlgen bi ndi ng nol ecul e_of claim7, wherein
sdd.d Thognodilied gwtigen FledH@ﬁ n?,(d@@l% O4\Slaigh Fh VREEFIR oB1%

oo audSRERRRR I, b BB TGN, bty R IER 08 TP

PCT/ | B?@%é@l@ﬁt?&“%he amino acid res1due at Kabat position 12.

11.  The modified antigen binding molecule of claim 10, wherein said
substitution comprises a replacement of the amino acid residue at Kabat

. : {
position 12 with a lysine.

12.  The modified antigen binding molecule of claim 7, wherein said
substitution in FR1 of said heavy chain variable region comprises a

replacement of the amino acid residues at Kabat positions 11 and 12.



120 13. The nodified antigen binding nol ecule of claim
12, wherein said substitution conprises a replacenent
wohod7e1sasi no aci d resi due at Kabat position BE&TmB1006/603294
valine and at Kabat positiom 12 with a |lysine. 14. The
nodi fi ed antigen binding nolecule of claim12, wherein
sdBd Shbshodifitd antiganpindées nmleroatml aﬂelmntlzgfwhdsrem said

am no aci d residue at Kabat h&%on 11

| euci nEURSHEP ’QPCR@B%GS&&@W BRI 3f Feﬁ]éhle gigiabat
The no f

wher ei %béslgﬁlglﬁ%ﬂggﬁathﬁ% ?Igdrﬁg%dﬁt%{r?&gis&r%pwg%gr?gl t of at
| east one ami no acid residue in FR4 of said heavy
chain variabl e region. 16. The nodified antigen

bilAdi nghaonedifice aptiget Ainding molateeph claaindl2, wherein said

substlt nFR4ofS|dh vy,.chain va
e L e e
resi dugogitio® e with aTeiidindindka Babatissitioh A0 Svithld Galipe. 112.

17. The nodified antigen binding nolecule of claim1l _
or 2 wherein said substitution is in said |ight

rra region. .18, The ifie antl
dl né:%ﬁo‘ingé’gp@ Pigen finding m%@ﬁ%.q{ gg Ivherein said
SUbSt ! tSHEétl%lOlﬂ%Oﬁ@hgesl rbﬂ%en?éﬁ@bf‘at‘l@ars’c &GR! a?mﬁ@ 9&19 Hesidue in

conprises a replacenment  of an ami no acid residue at
one or Fikgrad seifl hkatpachapowiriablerrsgied, 80, 83, 105, or
106. 19. The nodified antigen binding nol ecul e of
claiml, wherein said altered cell signaling activity
I g6l NCF difi .
it gor ;g infpaf Bhldihe Holccdte JF U3, Flleroip sad
i ncr easelktingoni it FR4 toif \salﬂyhdaSy |chaiuc¢anabﬂeaéglaﬁamhwses a
WD 2007/ Q31875 PCT/ | B2006/.003294 121 21. fﬁg nodi f

ant i geACRIRGFEICRLCLA AenP acidresiqugatrae opmarenliaba IEPS““’“S
alteredioegehiz.signaling activity is increased
antagoni st activity. 22. The nodified antigen bi ndi ng
nol ecule of claim1 or 2, wherein said nodified
antlgen bi ndi ng nol ecul e binds specifically to human

ciZo. Thg matifchartigeondinding mpderulsi Hoelaig kol de wheregt said
claim Jsul?%llnﬁt%fnvi@ﬁlrs%ﬁcphgrgl ﬁaﬂ‘%@ﬁ&ﬂl@?‘e t' gen binding

nol ecul e S eci 10 4 feci eptor - tyrosine
ki nase. 24. The nodlfled antlgen bi ndi ng nol ecul e of
claim 23, wherein said receptor tyrosine kinase is
sdBect dihef modnfict eangiigem ﬂmmbmg inmleam@e of cHER117,( EpR) said
HER2/ n SHbstitu |':flon in sa1(|i\)l1ght chain vaﬁable re@ion%grcr?;rl?ées\e{lrze%facleﬁlent of
an amino acid residue at one or more of Kabat positions 40, 80, 83, 105,

or 106.

19.  The modified antigen binding molecule of claim 1, wherein said altered

cell signaling activity is increased agonist activity.

20.  The modified antigen binding molecule of claim 19, wherein said

increased agonist activity is induction of apoptosis.



VEGFR2, and VEGFR3. 25. The nodified antigen bi nding
nol ecul e of claim1l or 2, wherein said parent antigen
woi2oalvoagg7e0l ecul e conpri ses a heavy chai n vari a0iraB2006/003294
region selected fromthe geboup consisting of SEQ ID
NO 55, SEQ ID NO 56, SEQ ID NO 57, SEQ ID NO 58, SE
| §-NO: Blse magified pniigondindisgmolecgendekim Iawhersmgaidzitere
NO 62. : £ ' i.ndi ng..ool ecul e of
claim ?Le%osrlg];fmﬁggg ﬁﬂé}ﬁ?ﬂlg@&%%%%%h%%ﬁ%&ﬂp% regi on.
27. The nodified antigen bi nding nol ecul e of claim 26,
wherein said Fe region has been nodified to have
al2.er ethohioddsdcmbigen timding28olediie offotiiirhi ledr 2ntheyein said

bi ndi n cul.e qf. claim 27, wherein.sajd Fe region
hne. badndisa g ke e e G Sednclje himsn L
fucose residues conpared to a non-nodified Fc region.
WO 2007/ 031875 PCT/ |1 B2006/ 003294 122 29. The nodified
agy.i geThdiiodifitd AMBker vingdingf melealgno? ¢laimhiebeR Nwhabi Jafd
region has an increased ratio of GLcNAc residues to

f uc os epdified yaigeh bindieg mdequledinds speejfietilic bmsareeepten
a non- I f Ec region. 30. A nodified antigen

bi ndi ng?%lorfée% S conprising a CHL domain conprising
at | east one am no acid residue substitution as

conpared to the CHL domain of a parent pol ypeptide,
wlér ei hhe analliBed snligent biodingeswlecsle dfhclein 3% veherein edid
cell signali acti.vity o tar ant i gen.when '
ot 11 R PR e Hesfed 8 B BRup Bl e e B
sai d t gIGER1)2AERGARY, HER3] HERBAGHD] R IHGFR, PDOEM, ¥ESFR1,
cross-linking of one or nore target antigens as a
resul t VEOIRZ, and¥BSFRBut i on. 31. The nodified antigen
bi ndi ng nol ecul e of claim30, wherein said
substitution in CHL conprises a replacenent of an
aps N0 @fd ¢hafRlddieigal bindRCmBlectiR’oF RfimPL8} &l RRSeih?Sid
149 or 150. 32. An’isolated polynucleotide encoding a
. pol ypepurettentigepbindinggnaedubmoomprishea eavy chaimgyeriableaggion
vari‘abl e region,.wherein said 1RO [ )
chai n S EbRER g RS BrRinead RO pE AR SsmiEquBiio:ss.
aci d r SEQAUENOSITY SEQ W NO¥s 8, BES ID Kass9, 3me) Iy SRy®ISkQ
regi on_as_conpared to a parent heavy chain or |ight
chai n %N@ék@@@@%ﬂ?l\@g@ﬁ-v\her ein said substitution

results in either altered cell signaling activity of a
target antigen when said polypeptide is conpl exed

whgh sehd hadigsd a%ﬁgérg %;ihcﬁﬁg 3h&18688 AOLbind V1 1@ 2, further

nedi at e cross-linkiAg of oné or nore target antigens
as a r esuptising a aindn Fe region.

27.  The modified antigen binding molecule of claim 26, wherein said Fc

region has been modified to have altered oligosaccharides.

28.  The modified antigen binding molecule of claim 27, wherein said Fc
region has been modified to have a decreased proportion of fucose

residues compared to a non-modified Fc region.



substitution. 33. A vector conprising the
pol ynucl eoti de of claim32. 34. A host cell

woaopvissi7Rg t he vector of claim 33. 35. A host pCelB2006/003294
engi neered to express at | a2st one nucleic acid
encodi ng a pol ypepti de havi ng
(201, 4)Ihs-modifiyd ghtigensrnding malemdd ef elsin V) wheatinviaid/ Fo
in an amounpt sufficiept to i.fy th ) .
ol oo AEBRAP A oSSR s Ar L AL st Gienis Sigpseeddissdn
PCT/ | B200RLGIRARE rect@BcRALHOER! 15, RbQHLE B8 Yo ai d
host cell, wherein said polypeptide is a no |?| ed
anti gen bi ndi ng nol ecul e according to claim1 or 2.
36. The host cell of claim35, wherein said antigen
bi3Adi ng rispdbied entigerp bifedieg byolseulel deswrisiwgl # EXhi domain
i ncrea | Lo f B resul t. of said
ol i gosgararingat R AT 510G by § Tofpared to
accor dithgCH® demaintof 3 parenh iR cptised inther NCsabBmBtitefi drasdulis
functign is increased Fc-nediated cellular i
cyt ot o Eithsr altpsed oell, sighaling gctiyity of o tagget gniiges yhey said

wher ei A _ : .o
i ot TRTEA HAELETRE0s BEEOh conpRekl o Lia et AROSH
pr oducionglteredmalliifyi to dnealidte gers-hnkidg nfjormsoireoart earget antigens
conprising, .a he3v§ chain or light chain variable
regi on % 8ApTHSL YA SELSHION. one amino  acid resi due
substitution in at |east one framework region of said
heavy chain or |light chain variable region as

capar efhet Motlified hadigyn Giddifly Aholedul@ B tdidi BOV#héRl Said
region of a parent_antigen binding nol ecule, wherein
sai d suHRstetinn ip A Hlcomnrises greplacupeny of @ amigogaidirpsidue at
activit . ' said nodi fied
antigeﬁ%g?%g@ﬁ%éﬁ%%ggﬂgga%gggéﬁgsgxed with said
target antigen, said nmethod conprising: (i) culturing
the host cell of claim34 under conditions permtting
t B2 exim sektedrpobimuskzotidperiopdinglagwiyngptideendngrising a heavy

recoverjng sai di fied .anti.gen ;bi ndi ng.nol ecule fr
hes cuam i o T, ERAn 5B ok kit SR SRR e figiSor T
modi fi eflai@nvigdile Begidh NebnipHses W Slef® NGl Sht® adidheridbe
chain or_Iight chain variable region conprising at

| east cHBSHtBlANE ahlepgt ang Siagew odutegianascreinatied 4 al paset
one frq[égeﬁp . i . i y. i . dqi . .
chain var|aﬂ#%{@gggﬁﬁﬂ%%§%%%g§?g@¥fgﬁt é£ﬁ§§%§5%ﬁ§Fﬁ°n
or | i ghtsulthan eitharaltatedeell asgnaling bctevityaf @antrganintipen when
bi ndi ng npl ecul e, . wherein, sajd.substitution_resujts
Cnol  SeEpolpRds s PTG b S BESH e o HIGSgbilty to

resul t 9qisdicthssWaRMbIHhO Br n8d ArdBbBEns QIR LdsRit Y said

substitution.

33. A vector comprising the polynucleotide of claim 32.
34. A host cell comprising the vector of claim 33.

35. A host cell engineered to express at least one nucleic acid encoding a
polypeptide having (1,4)-N-acetylglucosaminyltransferase Il activity in

an amount sufficient to modify the oligosaccharides in the Fc region of a



WD 2007/ 031875 PCT/ | B2006/ 003294 124 (i) cul turing

the host cell of claim34 under conditions permtting
woheo7/xgsessi on of said pol ynucl eotide; and (PC)Y/1B2006/003294

recovering said nDdified anzjgen binding nol ecul e from

compr iRt ECBRGH el By B0 Rl 210, P RBede 5

any o rmochﬁed: imaugasﬁ bﬂn.dlrig m6lecidd a&fd)@'dlﬁg pharieepbi cal 'y
acceptable carrier. '42. Use of the antigen binding

nol ecul e according to claim1 or 2 for the

ufagtuye of . a dic nt. faor the treatnent or
5ophyl xRSt (el oinElalm oy Vehesin ik aReEn biodme melecwle
| esi Ol'brocfd%ed L34 §a15§6st%‘éﬁ eﬂgbﬂlﬁn I‘Bas‘éh%ffgctg’lzfun

Xﬁb‘:ﬁta‘ﬁ'a?esq
said cancer is selected fromt group consi s 0
B- cel |ofisgidphigosaccharida stodifamatien., bI adder cancer, head
and neck cancer, skin cancer, pancreatic cancer, |ung
cancer, ovarian cancer, coIon cancer prostate

Sane i JERBY LARRRL o PSR IAERRE S e

according to clarm

condi tfimwtionris inceasal Fd-Bediele @bl@ﬂaﬁdy@dfbilbﬁigr oup
consi sting of oral |eukoplakia, actinic eratosis

(solar keratosis), precancerous pol yps of the~colon or
rgct u a ic e eI i.al asl a, denonatous

d;% 5p 25 hggt ﬁeé{ atfir 1S foHBo gi’p%@@% 18 Angugpred retfector
syn d r Q’ﬂ‘iﬁ:tﬁ)ﬂ%@easéﬁﬁﬁfe@i digrlifg m%&%%goptg&@d der

dyspl asi a, and precancerous ceéervica ondi tions. 45.
The use according to claim42, wherein said antigen
used_.in_a therapeutically

g?ndl n ul e

f ect‘Lg Wénq’aﬁ%%w#%i&%%ﬁeqmgﬁ@biagm@l@wmcomasmg
/ k

o cor by AR Eh SRR HIOR U ARESEN S ons amipy

the t iae@trnmiute mbsipubquhml ai)k&ast afe faamhv&ﬁk degiort bdaid Ieavy

rel ate red c nal i n actiVity and/ or
alter& a18 &@h atl!?#e ’E%’ N5 copppedity theaxi chyaes.

WO 20@1@9@1&&7@118@1;&&@&9&@ Faeee Sdtige %ﬁld’ﬁ?g mdila@ulg%ef:éﬁd

anti gen binding nol ecule according to claim4
wher eis@id silpi#uben sesalis delaltersil uelll gaplingtdctivity orf S target

ncre i n
Irml ecu gge a?@gr |gir§ilgnsf dlﬁ i%elhgggiﬂgé’ilo FW[Pe@gf”dpg?(%‘g ng
is a Baldeﬁﬂgemunagerq@mdrﬂe@homwnﬁmdigfi ed antigen binding
nol ecul e according to claim46, wherein

(1) culturing the host cell of claim 34 under conditions permitting the
expression of said polynucleotide; and

(1)  recovering said modified antigen binding molecule from the

culture medium.

40. A method for producing a modified antigen binding molecule comprising
a heavy chain or light chain variable region comprising at least one
amino acid residue substitution in at least one framework region of said
heavy chain or light chain variable region as compared to the heavy chain
or light chain variable region of a parent antigen binding molecule,
wherein said substitution results in altered ability to mediate cross-linking

as a vesult of said substitution, said method comprising:



said target antigen is CD20. 50. Use of a nodified
anti gen bi nding nol ecul e conprising a heavy chain or
woOi2gdT03ed1ai N vari abl e regi on for the preparati ®aT0B82086/003294
medi cament for inducing apaptosis in a cell, wherein
sai d heavy chain _or. |jght .chai variabl.e region.
conpr f1%es gﬁtqngg&e Ilﬂ’ﬁt‘%ﬁr?if ﬁ%m% g?‘ ‘dmfe& SPions %g{%ﬁ{nﬁtqleo n
in at |eagi0RRnlJragaWeijuteaidnai said heavy chain
or light chain variablé, ~region as conpared to the
heavy(idhai recoveririggrid amified, antissp| kindiagrplegle from the
par ent ant“g n bining nmol ecul e, and wherein said
nodi fi ed aff ﬁﬁ%ﬁw B?ﬁding nol ecul e has increased
ability to induce apoptosis conpared to said parent
Ro! ypepitatfacehfical to@peditien copshrisirgdhambiitfed abfigeibigling
nol ecul'e for the preparation of a dicagﬁnt for. the

t r eat mokculsy of 2py SBEY A bof.0d 3¢ A 4 Shrmageulise
by a celt signaling activity of a target
ant i gé‘n"f%g’%gleercgﬁfr'sai d nodified antigen binding
nol ecul e conpri ses a heavy chain or |ight chain

variable region conprising at |east one am no acid
#bst iUsatoff ¢re antigan binshieg moleeulefacenrdingriv ctasgi lopr dforsthe d

h haj i ght. chai i.abl '
Lo t haragy e Rt Mogearrye BF EPRGal o GE AR
Dafenkma?ﬂkh&ﬁﬂmﬁkﬁﬂmﬁﬁnﬂpkﬁﬁnle, and wherein said

substitution results in altered cell signaling
activity of a target antigen when said nodified
antigen binding nolecule ig conpl.exed wth sai

tAar getThgNES @"é’ﬁ.r‘g%@o pa %s@’sbﬁfel nFaéﬁ? imen ls\ﬁﬁh]gi;tgfi g“’%‘hﬁha
al ter Rlohsisti&IH-Bd1 h¥inh Yorbast canB&! WadREcancer, head
induc%gg% 8fﬂapoptqsis.ﬁ%%g 200%?031875 .
PCT/ | B20 0610082 4skin 28088 patkyeatist canchi dIRg EANGEHt PFERD
bi ndi ng_nol ecul e for the pr rakl 1 t
For t Hanruaittesipegr pie Gl Baled i tafles o Eh SRR
treatable by altered ability to nediate cross-1inking
of one or nore target antigens, wherein said nodified
aqlt i geThehissdedgding ke claime 42 pwheremesidaprheavsroshednditiogror

onE e b, S i
regio rke?itoﬁ@is@la'? ?gfé?tt'or?gsllaﬂreca%erbhé}ﬁﬁlyps%ﬁh@ coleh loabdctum,

regi on conpared heavy chain or |ight chain
var i abgastricr eqpiithnlialf dysplasiant adgnemgiens bidsenlasip, noredipe,

and wherein said di fied nt i Lpadi I

has al qogxpg@pg%f’ Iciﬂlt‘olgl ‘iagc?’fesé'f@iogj egﬁ%}\s]gtﬁg n%%]eg&o%%ﬂ%%gs’
Or NDIigadd@k G9dpl A, biEpRcatedut eaulch]l a@hditRing
substitution. 54. The use of claim51 or 53, wherein

said nodi fied antigen binding nolecule conprises said

hé? Sa. vy '%}rl]ea 1llsg a‘é&%i%ﬁ Itoe clgi%g |4£ r\]ﬁherein said antigen binding molecule is

used in a therapeutically effective amount from about 1.0 mg/kg to about

15 mg/kg.

46. A modified antigen binding molecule according to claim 1 or 2 for use as
amedicament in the treatment or prophylaxis of a disorder that is related
to altered cell signaling activity and/or altered cross-linking of one or

more target antigens.



55. The use of claim 54, wherein said nodified antigen

bi ndi ng mol ecul e conprises a heavy chain variable
woeg7m1syel ected fromthe group consisting ofPéEEBMﬁmmBzm

NO 4, SEQ I D NO 36, and SE@3 D NO 38. 56. The use of

it ™ Bhe opRa RS BaREuto ek Rt s

wher ei gaié ali¢ted edll si@xﬁa@ihlg aetivityl i9 tncilé88d ARiptdsts, cancer .
58. The use of claim57, wherein said cancer is a B

cell 1ynphonma.
48.  The modified antigen binding molecule according to claim 46, wherein

said disorder is a B cell disorder.

49.  The modified antigen binding molecule according to claim 46, wherein

said target antigen.is CD20.

50. Useof amodified antigen binding molecule comprising a heavy chain or
light chain variable region for the preparation of a medicament for
inducing apoptosis in a cell, wherein said heavy chain or light chain
variable region comprises at least one amino acid residue substitution in
at least one framework region of said heavy chain or light chain variable.
region as compared to the heavy chain or light chain variable region of a
parent antigen binding molecule, and wherein said modified antigen
binding molecule has increased ability to induce apoptosis compared to

said parent polypeptide.

51.  Use of a modified antigen binding molecule for the preparation of a
medicament for the treatment of a disease or disorder that is treatable by
altered cell signaling activity of a target antigen, wherein said modified
antigen binding molecule comprises a heavy chain or light chain variable
region comprising at least one amino acid substitution in at least one
framework region of said heavy chain or light chain variable region
compared to the heavy chain or light chain variable region of a parent
antigen binding molecule, and wherein said substitution results in altered
cell signaling activity of a target antigen when said modified antigen

binding molecule is complexed with said target antigen.

52.  The use of claim 51, wherein said altered cell signaling activity is

increased induction of apoptosis.
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53.  Use of a modified antigen binding molecule for the preparation of a
medicament for the treatment of a disease or disorder that is treatable by
altered ability to mediate cross-linking of one or more target antigens,
wherein said modified antigen binding molecule comprises a heavy chain
or light chain variable region comprising at least one amino acid
substitution in at least one framework region of said heavy chain or light
chain variable region compared to the heavy chain or light chain variable
region of a parent antigen binding molecule, and wherein said modified
antigen binding molecule has altered ability to mediate cross-linking of

one or more target antigens as a result of said substitution.

54.  The use of claim 51 or 53, wherein said modified antigen binding

molecule comprises said heavy chain variable region.

55. The use of claim 54, wherein said modified antigen binding molecule
comprises a heavy chain variable region selected from the group
consisting of SEQ ID NO:4, SEQ ID NO:36, and SEQ ID NO:38.

56. The use of claim 51 or 53, wherein said disease or disorder is a cell

proliferation disorder.
57.  The use of claim 56, wherein said cell proliferation disorder is cancer.

58.  The use of claim 57, wherein said cancer is a B cell lymphoma.



